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Abstract
In our papers [13] — [18], we classified degenerations and Picard lattices of Ka¨hle-
rian K3 surfaces with finite symplectic automorphism groups of high order. For re-
maining groups of small order: D6, C4, (C2)
2, C3, C2 and C1 it was not completely
considered because each of these cases requires very long and difficult considerations
and calculations.
Here we consider this classification for the dihedral group D6 of the order 6 and for
the cyclic group C4 of the order 4.
1 Introduction
In our papers [13] —[18], we considered classification of degenerations and Picard lattices
of Ka¨hlerian K3 surfaces with finite symplectic automorphism groups. In [13]—[18], we
completed this classification for the groups of high order. For remaining groups of small
orders: D6, C4, (C2)
2, C3, C2 and C1 it was not completely considered in these papers. Here
Dn is the dihedral group, and Cn is the cyclic group of order n. For these groups, there are
too many cases to consider, and it is better to consider each of these groups separately.
In this paper, we consider similar classification for the groups D6 and C4. This classifi-
cation is given in Tables 2, 3 and 4 of Section 3 for the group D6 and in Tables 5, 6 and 7
of Section 4 for the group C4.
We use the same notations, methods and results as in our papers [13]—[18]. See more
details in Section 2.
1
2 Classification of degenerations and
Picard lattices S of Ka¨hlerian K3 surfaces with
finite symplectic automorphism group.
General theory.
Here we remind to a reader our methods and results from [13] — [18] for classification of
degenerations and Picard lattices of Ka¨hlerian K3 surfaces with finite symplectic automor-
phism groups. In this paper, we apply them to the first small groups D6 and C4 which were
not completely considered in [13] — [18].
Let X be a Ka¨hlerian K3 surface (e. g. see [20], [19], [2], [21], [22] about such surfaces).
That is X is a non-singular compact complex surface with the trivial canonical class KX ,
and its irregularity q(X) is equal to 0. Then H2(X,Z) with the intersection pairing is an
even unimodular lattice LK3 of the signature (3, 19). Here a lattice means a non-degenerate
integral symmetric bilinear form over integers Z. For a non-zero holomorphic 2-form ωX ∈
Ω2[X ], we have H2,0(X) = Ω2[X ] = CωX . The primitive sublattice
SX = H
2(X,Z) ∩H1,1(X) = {x ∈ H2(X,Z) | x ·H2,0(X) = 0 } ⊂ H2(X,Z)
is the Picard lattice of X generated by first Chern classes of all complex line bundles over
X . We remind that a primitive sublattice means that H2(X,Z)/SX has no torsion.
Let G be a finite symplectic automorphism group of X . See [10], [11], [12], [8], [6], [23],
[5] about their classification. Here symplectic means that for any g ∈ G, for a non-zero
holomorphic 2-form ωX ∈ H
2,0(X) = Ω2[X ] = CωX , one has g
∗(ωX) = ωX . For an G-
invariant sublattice M ⊂ H2(X,Z), we denote by MG = {x ∈ M | G(x) = x} the fixed
sublattice of M , and by MG = (M
G)⊥M the coinvariant sublattice of M . By [10], [11], the
coinvariant lattice SG = H
2(X,Z)G = (SX)G is Leech type lattice: it is negative definite, it has
no elements with square (−2), G acts trivially on the discriminant group ASG = (SG)
∗/SG,
and (SG)
G = {0}. For a general pair (X,G), the SG = SX , and non-general (X,G) can be
considered as Ka¨hlerian K3 surfaces with the condition SG ⊂ SX on the Picard lattice (in
terminology of [11]). The dimension of their moduli is equal to 20− rkSG.
Let E ⊂ X be a non-singular irreducible rational curve (that is E ∼= P1). It is equivalent
to: α = cl(E) ∈ SX , α
2 = −2, α is effective and α is numerically effective: α · D ≥ 0 for
every irreducible curve D on X such that cl(D) 6= α.
Let us consider t non-singular irreducible rational curves E1, . . . , Et on X with classes
αi = cl(Ei) ∈ SX such that their orbits G(E1), . . . , G(Et) are different. Let us consider the
primitive sublattice
S = [SG, G(α1), . . . , G(αt)]pr = [SG, α1, . . . , αt]pr ⊂ SX
2
of SX generated by the coinvariant sublattice SG and all classes of the orbits G(E1), . . .G(Et)
and assume that S is negative definite. Since SG has no elements with square (−2), it
follows that rkS = rkSG + t and elements of orbits G(α1), . . . G(αt) define the basis of the
root system ∆(S) of all elements with square (−2) of S. All curves G(E1), . . . , G(Et) of X
can be contracted to Du Val singularities of types of connected components of the Dynkin
diagram of the basis. The group G will act on the corresponding singular K3 surface X with
these Du Val singularities. For a general such collection (X,G,G(E1), . . . G(Et)), the Picard
lattice SX = S, and such collection can be considered as a degeneration of codimension t
of Ka¨hlerian K3 surfaces (X,G) with the finite symplectic automorphism group G. Really,
the dimension of moduli of Ka¨hlerian K3 surfaces with the condition S ⊂ SX on the Picard
lattice is equal to 20− rkS = 20− rkSG − t.
We can consider only maximal finite symplectic automorphism groups G with the same
coinvariant lattices SG, that is G = Clos(G). By Global Torelli Theorem for K3 surfaces
[19], [2], this is equivalent to
G|SG = {g ∈ O(SG) | g is identity on ASG = (SG)
∗/SG}.
The type of the degeneration is given by the Dynkin diagrams and subdiagrams
(Dyn(G(α1)), . . . , Dyn(G(αt))) ⊂ Dyn(G(α1) ∪ · · · ∪G(αt))
and their types. Numberings of subdiagrams Dyn(G(αi)) and connected components of
Dyn(G(α1) ∪ · · · ∪ G(αt)) must agree. In difficult cases, we also consider the matrix of
subdiagrams which is defined by
(Dyn(G(αi)), Dyn(G(αj))) ⊂ Dyn(G(αi) ∪G(αj))
and their types for 1 ≤ i < j ≤ t.
By Global Torelli Theorem for K3 surfaces [19], [2], the type of the abstract group
G = Clos(G) which is equivalent to the isomorphism class of the coinvariant lattice SG, and
the type of the degeneration give the main invariants of the degeneration.
For groups G = Clos(G) of order |G| > 6, classification of degenerations of arbitrary
codimension and Picard lattices S is given in tables of [15]—[18]. In this paper, applying
the same results and methods, we give similar classification of degenerations of arbitrary
codimension and Picard lattices S for the groups G = D6 and C4. It is given in Table 2
of Section 3 for D6 and in Table 5 of Section 4 for C4 where we give all possible types of
degenerations in the column Deg. We use the standard notations An, Dn, En for connected
components of Dynkin diagrams with n vertices, and An, Dn, En for the corresponding root
lattices. By Γ1 ∐ Γ2 we denote the disjoint union of diagrams Γ1 and Γ2 and by ⊕ the
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orthogonal sum of lattices. By kM we denote the orthogonal sum of k copies of a lattice M .
For the given degeneration Deg, at the same line, using results of [12], we give the genus
of the lattices S by rkS and the discriminant quadratic form qS in notations of [3]. By ∗,
we denote cases when we also prove that the lattice S is unique up to isomorphisms for the
given type.
In Tables 3 and 6, we give some markings by Niemeier lattices Nj , j = 1, . . . , 24, of lattices
S of degenerations Deg together with the action of G on S and its orbits G(α1), . . .G(αt)
in notations of [14], [15]. For these markings, G is denoted by H . They give a description
of possible (S,G,G(α1), . . . G(αt)) by integer lattices. For these markings, we denote by ∗
markings which imply uniqueness of the lattice S, up to isomorphisms, where we use ideas
by Hashimoto [5] and our methods in [15]—[18]. Differently from [15]—[18], we give only
part of analogous to [15]—[18] markings by Niemeier lattices, which are sufficient for the
description of lattices S of degenerations Deg (otherwise, there will be too many markings
and cases). Moreover (analogously to methods which we discussed in [15]—[18]), we also
use degenerations of smaller codimensions and their markings by Niemeier lattices if the
considered degeneration can be reduced to them because of calculations of geneses of lattices
S of the Tables 2 and 5. This significantly reduces the number of cases.
Additionally to Tables 2 and 5, in Tables 4 and 7 we give the Lists 1 which are important
for classification of Picard lattices S of K3 surfaces (see [18]). In Tables 2, 5, we denote
by o (old) cases when the degeneration of K3 surfaces with symplectic automorphism group
G1 = D6, C4 has, actually, the maximal finite symplectic automorphism group G which
contains G1 and |G| > |G1| = 6, 4 respectively. The group G has less orbits and less
codimension of the degeneration than G1. For classification of Picard lattices S of K3
surfaces with maximal finite symplectic automorphism group G1, lines of Tables 2 and 5
which are denoted by o must be removed. In Tables 4 and 7, we give the Lists 1 of all these
cases (which are similar to the List 1 of [18]) where the degeneration of the group G1 is
shown to the left, and the group G (defined by n as an abstract group) and its degeneration
(classified in [16]—[18]) is shown to the right from the sign ⇐=. Cases of Tables 2 and 5
which are marked by o are also very interesting. They are similar to the case of Kummer
surfaces which give the degeneration of type 16A1 of K3 surfaces with zero Picard lattice
and trivial symplectic automorphism group, but the symplectic automorphism group of a
general Kummer surface is (C2)
4. See [9], [18]. For reader’s convenience, in the first Table 1
we give the list of all possible groups G = Clos(G) (and their indexes n) with degenerations
of codimension 1.
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Table 1: Types and lattices S of degenerations of codimension 1 of Ka¨hlerian K3 surfaces
with finite symplectic automorphism groups G = Clos(G) (from [16]).
n |G| i G rkSG qSG Deg rkS qS
1 2 1 C2 8 2
+8
II A1 9 2
+9
7
2A1 9 2
−6
II , 4
−1
3
2 3 1 C3 12 3
+6 A1 13 2
−1
3 , 3
+6
3A1 13 2
+1
1 , 3
−5
3 4 2 C22 12 2
−6
II , 4
−2
II A1 13 2
+7
3 , 4
+2
II
2A1 13 2
−4
II , 4
−3
7
4A1 13 2
−6
II , 8
−1
3
4 4 1 C4 14 2
+2
2 , 4
+4
II A1 15 2
−3
5 , 4
+4
II
2A1 15 4
−5
1
4A1 15 2
+2
2 , 4
+2
II , 8
+1
7
A2 15 2
+1
1 , 4
−4
II
6 6 1 D6 14 2
−2
II , 3
+5 A1 15 2
−3
7 , 3
+5
2A1 15 4
−1
3 , 3
+5
3A1 15 2
−3
1 , 3
−4
6A1 15 4
+1
1 , 3
+4
9 8 5 C32 14 2
+6
II , 4
+2
2 2A1 15 2
−4
II , 4
−3
5
4A1 15 2
+6
II , 8
+1
1
8A1 15 2
+6
II , 4
+1
1
10 8 3 D8 15 4
+5
1 A1 16 2
+1
1 , 4
+5
7
(2A1)I 16 2
−2
6 , 4
−4
6
(2A1)II 16 2
+2
II , 4
+4
II
4A1 16 4
+3
7 , 8
+1
1
8A1 16 4
+4
0
2A2 16 4
+4
II
12 8 4 Q8 17 2
−3
7 , 8
−2
II 8A1 18 2
−3
7 , 16
−1
3
A2 18 2
−2
6 , 8
−2
II
16 10 1 D10 16 5
+4 A1 17 2
+1
7 , 5
+4
5A1 17 2
+1
7 , 5
−3
5
n |G| i G rkSG qSG Deg rkS qS
17 12 3 A4 16 2
−2
II , 4
−2
II , 3
+2 A1 17 2
−3
7 , 4
+2
II , 3
+2
3A1 17 2
−3
1 , 4
+2
II , 3
−1
4A1 17 2
−2
II , 8
−1
3 , 3
+2
6A1 17 4
−3
1 , 3
+1
12A1 17 2
−2
II , 8
+1
1 , 3
−1
18 12 4 D12 16 2
+4
II , 3
+4
A1 17 2
+5
7 , 3
+4
2A1 17 2
+2
II , 4
+1
7 , 3
+4
3A1 17 2
−5
5 , 3
−3
6A1 17 2
−2
II , 4
+1
1 , 3
+3
21 16 14 C42 15 2
+6
II , 8
+1
I 4A1 16 2
+4
II , 4
+2
II
16A1 16 2
+6
II
22 16 11 C2 ×D8 16 2
+2
II , 4
+4
0 2A1 17 4
+5
7
4A1 17 2
+2
II , 4
+2
0 , 8
+1
7
8A1 17 2
+2
II , 4
+3
7
26 16 8 SD16 18 2
+1
7 , 4
+1
7 , 8
+2
II 8A1 19 2
+1
1 , 4
+1
1 , 16
−1
3
2A2 19 2
−1
5 , 8
−2
II
30 18 4 A3,3 16 3
+4, 9−1 3A1 17 2
−1
5 , 3
−3, 9−1
9A1 17 2
−1
3 , 3
+4
32 20 3 Hol(C5) 18 2
−2
6 , 5
+3 2A1 19 4
+1
1 , 5
+3
5A1 19 2
+3
1 , 5
−2
10A1 19 4
−1
5 , 5
+2
5A2 19 2
−1
5 , 5
−2
33 21 1 C7 ⋊ C3 18 7
+3 7A1 19 2
+1
1 , 7
+2
34 24 12 S4 17 4
+3
3 , 3
+2 A1 18 2
−1
5 , 4
+3
1 , 3
+2
2A1 18 2
+2
2 , 4
+2
II , 3
+2
3A1 18 2
+1
7 , 4
−3
5 , 3
−1
4A1 18 4
−1
3 , 8
−1
3 , 3
+2
(6A1)I 18 2
−2
4 , 4
+2
0 , 3
+1
(6A1)II 18 2
+2
II , 4
−2
II , 3
+1
8A1 18 4
+2
2 , 3
+2
12A1 18 4
−1
5 , 8
+1
7 , 3
−1
6A2 18 4
−2
II , 3
+1
6
n |G| i G rkSG qSG Deg rkS qS
39 32 27 24C2 17 2
+2
II , 4
+2
0 , 8
+1
7 4A1 18 4
+4
6
8A1 18 2
+2
II , 4
+1
7 , 8
+1
7
16A1 18 2
+2
II , 4
+2
6
40 32 49 Q8 ∗Q8 17 4
+5
7 8A1 18 4
+4
6
46 36 9 32C4 18 2
−2
6 , 3
+2, 9−1 6A1 19 4
+1
7 , 3
+1, 9−1
9A1 19 2
−3
5 , 3
+2
9A2 19 2
−1
5 , 3
+2
48 36 10 S3,3 18 2
−2
II , 3
+3, 9−1 3A1 19 2
+3
5 , 3
−2, 9−1
6A1 19 4
+1
1 , 3
+2, 9−1
9A1 19 2
−3
7 , 3
+3
49 48 50 24C3 17 2
−4
II , 8
+1
1 , 3
−1 4A1 18 2
−2
II , 4
+2
II , 3
−1
12A1 18 2
−2
II , 4
−2
2
16A1 18 2
−4
II , 3
−1
51 48 48 C2 ×S4 18 2
+2
II , 4
+2
2 , 3
+2 2A1 19 4
+3
1 , 3
+2
4A1 19 2
+2
II , 8
+1
1 , 3
+2
6A1 19 4
−3
7 , 3
+1
8A1 19 2
−2
II , 4
−1
5 , 3
+2
12A1 19 2
−2
II , 8
+1
7 , 3
−1
55 60 5 A5 18 2
−2
II , 3
+1, 5−2 A1 19 2
−3
7 , 3
+1, 5−2
5A1 19 2
+3
3 , 3
+1, 5+1
6A1 19 4
+1
1 , 5
−2
10A1 19 4
+1
7 , 3
+1, 5−1
15A1 19 2
+3
5 , 5
−1
56 64 138 Γ25a1 18 4
+3
5 , 8
+1
1 8A1 19 4
−2
4 , 8
−1
5
16A1 19 4
+3
5
61 72 43 A4,3 18 4
−2
II , 3
−3 3A1 19 2
−1
5 , 4
+2
II , 3
+2
12A1 19 8
+1
1 , 3
+2
65 96 227 24D6 18 2
−2
II , 4
+1
7 , 8
+1
1 , 3
−1 4A1 19 4
−3
3 , 3
−1
8A1 19 2
−2
II , 8
+1
7 , 3
−1
12A1 19 4
+3
5
16A1 19 2
+2
II , 4
−1
3 , 3
−1
75 192 1023 42A4 18 2
−2
II , 8
−2
6 16A1 19 2
−2
II , 8
−1
5
7
3 Classification of degenerations and
Picard lattices S of Ka¨hlerian K3 surfaces with
the symplectic automorphism group D6.
This classification is given in tables 2, 3 and 4 of this Section.
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Table 2: Types and lattices S of degenerations of Ka¨hlerian K3 surfaces with the symplectic
automorphism group G = D6.
n |G| i G rkSG qSG Deg rkS qS
6 6 1 D6 14 2
−2
II , 3
+5 14 2−2II , 3
+5 ∗
6 6 1 D6 14 2
−2
II , 3
+5 A1 15 2
−3
7 , 3
+5 ∗
2A1 15 4
−1
3 , 3
+5 ∗
3A1 15 2
−3
1 , 3
−4 ∗
6A1 15 4
+1
1 , 3
+4 ∗
(A1,A1) ⊂ 2A1 16 2
+4
2 , 3
+5 ∗
(A1, 2A1) ⊂ 3A1 16 2
+1
1 , 4
+1
1 , 3
+5 ∗
(A1, 2A1) ⊂ A3 16 2
+2
2 , 3
+5 ∗
(A1, 3A1) ⊂ 4A1 16 2
+4
4 , 3
−4 ∗
(A1, 3A1) ⊂ D4 16 2
−2
II , 3
−4 ∗
(A1, 6A1) ⊂ 7A1 16 2
−1
3 , 4
+1
1 , 3
+4 ∗
(2A1, 2A1) ⊂ 2A2 16 3
−6
(2A1, 3A1) ⊂ 5A1 16 2
+1
1 , 4
−1
3 , 3
−4 ∗
(2A1, 6A1) ⊂ 8A1 16 2
+2
II , 3
+4 ∗
(2A1, 6A1) ⊂ 2D4 16 3
+4 ∗
(3A1, 3A1) ⊂ 6A1 16 2
+4
6 , 3
+3 ∗
(3A1, 3A1) ⊂ 3A2 16 2
−2
II , 3
+2, 9+1 ∗
(3A1, 6A1) ⊂ 9A1 16 2
−1
3 , 4
−1
3 , 3
−3 ∗
(3A1, 6A1) ⊂ 3A3 16 2
+2
6 , 3
+3 ∗
(6A1, 6A1) ⊂ 6A2 16 3
−2, 9−1 ∗
(A1,A1,A1) ⊂ 3A1 17 2
+5
1 , 3
+5 ∗
(A1,A1, 2A1) ⊂ A1 ∐ A3 17 2
+3
1 , 3
+5 ∗
(A1,A1, 3A1) ⊂ 5A1 17 2
+5
3 , 3
−4 ∗
(A1,A1, 3A1) ⊂ A1 ∐ D4 17 2
+3
3 , 3
−4 ∗
(A1,A1, 6A1) ⊂ 8A1 17 2
+2
0 , 4
+1
7 , 3
+4 ∗
(A1, 2A1, 2A1) ⊂ A5 17 2
+1
1 , 3
+5 ∗
(A1, 2A1, 3A1) ⊂ 6A1 17 2
+2
0 , 4
−1
3 , 3
−4 ∗
(A1, 2A1, 3A1) ⊂ A3 ∐ 3A1 17 2
−3
7 , 3
−4
(A1, 3A1, 2A1) ⊂ D4 ∐ 2A1 17 4
−1
3 , 3
−4 ∗
(A1, 2A1, 6A1) ⊂ 9A1 17 2
+3
7 , 3
+4 ∗
(A1, 2A1, 6A1) ⊂ A3 ∐ 6A1 17 4
+1
7 , 3
+4 ∗
(A1, 2A1, 6A1) ⊂ A1 ∐ 2D4 17 2
+1
7 , 3
+4 ∗
9
n G rkSG qSG Deg rkS qS
6 D6 14 2
−2
II , 3
+5 (A1, 3A1, 3A1) ⊂ 7A1 17 2
−5
1 , 3
+3 ∗
(A1, 3A1, 3A1) ⊂ A1 ∐ 3A2 17 2
+3
3 , 3
+2, 9+1 ∗
(A1, 3A1, 3A1) ⊂ D4 ∐ 3A1 17 2
+3
5 , 3
+3 ∗
(A1, 3A1, 6A1) ⊂ 10A1 17 2
+2
6 , 4
−1
3 , 3
−3 ∗
(A1, 3A1, 6A1) ⊂ A1 ∐ 3A3 17 2
+3
5 , 3
+3 ∗
(A1, 3A1, 6A1) ⊂ D4 ∐ 6A1 17 4
+1
1 , 3
−3 ∗
(A1, 6A1, 6A1) ⊂ A1 ∐ 6A2 17 2
+1
7 , 3
−2, 9−1 ∗
(2A1, 2A1, 3A1) ⊂ 2A2 ∐ 3A1 17 2
+1
1 , 3
+5 ∗
(2A1, 3A1, 3A1) ⊂ 8A1 17 2
+2
6 , 4
+1
7 , 3
+3 ∗
(2A1, 3A1, 3A1) ⊂ 2A1 ∐ 3A2 17 4
−1
3 , 3
+2, 9+1 ∗
(2A1, 3A1, 6A1) ⊂ 11A1 17 2
−3
5 , 3
−3 ∗
(2A1, 3A1, 6A1) ⊂ 2A1 ∐ 3A3 17 4
−1
5 , 3
+3 ∗
(2A1, 6A1, 3A1) ⊂ 2D4 ∐ 3A1 17 2
+1
1 , 3
−3 ∗
(3A1, 3A1, 3A1) ⊂ 9A1 17 2
+5
7 , 3
−2
(3A1, 3A1, 3A1) ⊂ 3A1 ∐ 3A2 17 2
+3
5 , 3
−1, 9+1 ∗
(3A1, 3A1, 3A1) ⊂ 3A3 17 2
+2
II , 4
−1
3 , 3
+2 ∗
(3A1, 3A1, 6A1) ⊂ 12A1 17 2
+2
6 , 4
−1
5 , 3
+2 ∗
(3A1, 3A1, 6A1) ⊂ 3A2 ∐ 6A1 17 4
+1
1 , 3
+1, 9+1 ∗
(3A1, 3A1, 6A1) ⊂ 3A1 ∐ 3A3 17 2
+3
7 , 3
−2 ∗
(3A1, 3A1, 6A1) ⊂ 3D4 17 4
−1
3 , 3
+2 ∗
(3A1, 6A1, 6A1) ⊂ 3A1 ∐ 6A2 17 2
+1
1 , 3
+1, 9−1 ∗
(3A1, 6A1, 6A1) ⊂ 3A5 17 2
−1
3 , 3
−2 ∗
(A1,A1,A1, 3A1) ⊂ 6A1 18 2
+4
2 , 3
−4 ∗
(A1,A1,A1, 3A1) ⊂ 2A1 ∐ D4 18 2
+4
2 , 3
−4 ∗
(A1,A1,A1, 6A1) ⊂ 9A1 18 2
+3
5 , 4
+1
1 , 3
+4 ∗
(A1, 2A1,A1, 3A1) ⊂ A3 ∐ 4A1 18 2
+4
2 , 3
−4
(A1, 2A1,A1, 3A1) ⊂ A3 ∐ D4 18 2
+2
2 , 3
−4 ∗
(A1, 2A1,A1, 6A1) ⊂ A3 ∐ 7A1 18 2
+1
7 , 4
+1
7 , 3
+4 ∗
(A1,A1, 3A1, 3A1) ⊂ 8A1 o 18 2
−4
II , 3
+3
(A1,A1, 3A1, 3A1) ⊂ 2A1 ∐ 3A2 18 2
+4
2 , 3
+2, 9+1 ∗
(A1, 3A1,A1, 3A1) ⊂ D4 ∐ 4A1 18 2
+4
4 , 3
+3 ∗
(A1, 3A1,A1, 3A1) ⊂ D4 ∐ D4 o 18 2
−2
II , 3
+3 ∗
(A1,A1, 3A1, 6A1) ⊂ 11A1 18 2
+3
7 , 4
+1
1 , 3
−3 ∗
(A1,A1, 3A1, 6A1) ⊂ 2A1 ∐ 3A3 18 2
+4
4 , 3
+3 ∗
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n G rkSG qSG Deg rkS qS
6 D6 14 2
−2
II , 3
+5 (A1, 3A1,A1, 6A1) ⊂ D4 ∐ 7A1 18 2
+1
7 , 4
+1
1 , 3
−3 ∗
(A1,A1, 6A1, 6A1) ⊂ 2A1 ∐ 6A2 18 2
+2
6 , 3
−2, 9−1 ∗
(A1, 2A1, 2A1, 3A1) ⊂ A5 ∐ 3A1 18 2
−2
6 , 3
−4
(A1, 2A1, 3A1, 3A1) ⊂ 9A1 18 2
+3
1 , 4
−1
3 , 3
+3 ∗
(A1, 2A1, 3A1, 3A1) ⊂ 3A1 ∐ 3A2 18 2
+1
1 , 4
+1
1 , 3
+2, 9+1 ∗
(A1, 2A1, 3A1, 3A1) ⊂ A3 ∐ 6A1 18 2
+4
4 , 3
+3
(A1, 2A1, 3A1, 3A1) ⊂ A3 ∐ 3A2 18 2
+2
2 , 3
+2, 9+1 ∗
(A1, 3A1, 2A1, 3A1) ⊂ D4 ∐ 5A1 18 2
+1
1 , 4
−1
3 , 3
+3 ∗
((A1, 2A1, 3A1, 6A1) ⊂ 12A1)1 18 2
+4
0 , 3
−3 ∗
((A1, 2A1, 3A1, 6A1) ⊂ 12A1)2 18 2
−2
4 , 3
−3 ∗
(A1, 2A1, 3A1, 6A1) ⊂ 3A1 ∐ 3A3 18 2
+1
7 , 4
−1
5 , 3
+3 ∗
(A1, 2A1, 3A1, 6A1) ⊂ A3 ∐ 9A1 18 2
+1
1 , 4
+1
7 , 3
−3 ∗
(A1, 2A1, 3A1, 6A1) ⊂ A3 ∐ 3A3 18 2
−2
II , 3
+3 ∗
(A1, 3A1, 2A1, 6A1) ⊂ D4 ∐ 8A1 18 2
+2
II , 3
−3 ∗
(A1, 3A1, 2A1, 6A1) ⊂ 4A1 ∐ 2D4 18 2
+2
0 , 3
−3 ∗
(A1, 3A1, 2A1, 6A1) ⊂ D4 ∐ 2D4 o 18 3
−3 ∗
(A1, 3A1, 3A1, 3A1) ⊂ 10A1 18 2
+4
6 , 3
−2 ∗
(A1, 3A1, 3A1, 3A1) ⊂ 4A1 ∐ 3A2 18 2
+4
4 , 3
−1, 9+1 ∗
(A1, 3A1, 3A1, 3A1) ⊂ A1 ∐ 3A3 18 2
+3
3 , 4
+1
7 , 3
+2 ∗
(A1, 3A1, 3A1, 3A1) ⊂ D4 ∐ 6A1 18 2
+4
6 , 3
−2 ∗
(A1, 3A1, 3A1, 3A1) ⊂ D4 ∐ 3A2 18 2
−2
II , 3
−1, 9+1 ∗
(A1, 3A1, 3A1, 6A1) ⊂ 13A1 18 2
+3
5 , 4
−1
5 , 3
+2 ∗
(A1, 6A1, 3A1, 3A1) ⊂ 7A1 ∐ 3A2 18 2
+1
1 , 4
+1
7 , 3
+1, 9+1 ∗
(A1, 3A1, 3A1, 6A1) ⊂ 4A1 ∐ 3A3 18 2
+4
6 , 3
−2 ∗
(A1, 3A1, 3A1, 6A1) ⊂ D4 ∐ 9A1 18 2
+1
1 , 4
+1
1 , 3
+2 ∗
(A1, 3A1, 3A1, 6A1) ⊂ D4 ∐ 3A3 18 2
+2
6 , 3
−2 ∗
(A1, 3A1, 3A1, 6A1) ⊂ A1 ∐ 3D4 18 2
+1
7 , 4
−1
3 , 3
+2 ∗
(A1, 3A1, 6A1, 6A1) ⊂ 4A1 ∐ 6A2 18 2
+2
0 , 3
+1, 9−1 ∗
(A1, 3A1, 6A1, 6A1) ⊂ D4 ∐ 6A2 18 3
+1, 9−1 ∗
(A1, 3A1, 6A1, 6A1) ⊂ A1 ∐ 3A5 18 2
−2
2 , 3
−2 ∗
(2A1, 2A1, 3A1, 3A1) ⊂ 2A2 ∐ 6A1 18 2
+2
2 , 3
−4
(2A1, 2A1, 3A1, 3A1) ⊂ 2A2 ∐ 3A2 18 3
−3, 9+1
(2A1, 3A1, 3A1, 3A1) ⊂ 11A1 18 2
+3
3 , 4
−1
3 , 3
−2 ∗
(2A1, 3A1, 3A1, 3A1) ⊂ 5A1 ∐ 3A2 18 2
+1
7 , 4
−1
5 , 3
−1, 9+1 ∗
11
n G Deg rkS qS
6 D6 (2A1, 3A1, 3A1, 3A1) ⊂ 2A1 ∐ 3A3 18 4
−2
2 , 3
+2
(2A1, 3A1, 3A1, 6A1) ⊂ 14A1 18 2
+4
2 , 3
+2 ∗
(2A1, 6A1, 3A1, 3A1) ⊂ 8A1 ∐ 3A2 18 2
+2
II , 3
+1, 9+1 ∗
(2A1, 3A1, 3A1, 6A1) ⊂ 5A1 ∐ 3A3 18 2
+1
1 , 4
−1
5 , 3
−2 ∗
(2A1, 6A1, 3A1, 3A1) ⊂ 2D4 ∐ 6A1 18 2
+2
2 , 3
+2 ∗
(2A1, 6A1, 3A1, 3A1) ⊂ 2D4 ∐ 3A2 18 3
+1, 9+1 ∗
(2A1, 3A1, 3A1, 6A1) ⊂ 2A1 ∐ 3D4 18 2
−2
6 , 3
+2 ∗
(3A1, 3A1, 3A1, 3A1) ⊂ 6A1 ∐ 3A2 18 2
+4
6 , 9
+1 ∗
(3A1, 3A1, 3A1, 3A1) ⊂ 3A2 ∐ 3A2 o 18 2
−2
II , 3
−1, 9−1 ∗
(3A1, 3A1, 3A1, 3A1) ⊂ 3A1 ∐ 3A3 18 2
+3
7 , 4
−1
5 , 3
−1 ∗
(3A1, 3A1, 3A1, 3A1) ⊂ 3A4 18 2
−2
II , 3
−1, 5−1 ∗
(3A1, 3A1, 3A1, 6A1) ⊂ 15A1 18 2
+3
1 , 4
−1
3 , 3
−1 ∗
(3A1, 3A1, 3A1, 6A1) ⊂ 6A1 ∐ 3A3 18 2
+4
0 , 3
+1
(3A1, 3A1, 3A1, 6A1) ⊂ 3A2 ∐ 3A3 18 2
+2
6 , 9
+1 ∗
(3A1, 3A1, 3A1, 6A1) ⊂ 3A3 ∐ 6A1 18 4
+2
0 , 3
+1 ∗
(3A1, 3A1, 3A1, 6A1) ⊂ 3A1 ∐ 3D4 18 2
+1
1 , 4
−1
3 , 3
−1 ∗
(3A1, 3A1, 3A1, 6A1) ⊂ 3D5 18 2
+2
II , 3
+1 ∗
(3A1, 3A1, 6A1, 6A1) ⊂ 3A2 ∐ 6A2 o 18 3
−3 ∗
(3A1, 3A1, 6A1, 6A1) ⊂ 3A1 ∐ 3A5 18 2
+2
0 , 3
+1 ∗
(3A1, 3A1, 6A1, 6A1) ⊂ 3E6 18 3
+1 ∗
(A1,A1, 3A1,A1, 3A1) ⊂ A1 ∐ D4 ∐ D4 o 19 2
−3
7 , 3
+3 ∗
(A1,A1,A1, 3A1, 6A1) ⊂ 3A1 ∐ 3A3 19 2
+3
3 , 3
+3 ∗
(A1, 3A1,A1,A1, 6A1) ⊂ D4 ∐ 8A1 19 2
+2
6 , 4
+1
1 , 3
−3 ∗
(A1,A1,A1, 6A1, 6A1) ⊂ 3A1 ∐ 6A2 19 2
+3
5 , 3
−2, 9−1 ∗
(A1,A1, 2A1, 3A1, 3A1) ⊂ A1 ∐ A3 ∐ 3A2 19 2
+3
1 , 3
+2, 9+1 ∗
(A1, 2A1,A1, 3A1, 3A1) ⊂ A3 ∐ D4 ∐ 3A1 19 2
+3
3 , 3
+3 ∗
(A1, 2A1,A1, 3A1, 6A1) ⊂ A3 ∐ 10A1 19 2
−2
4 , 4
+1
7 , 3
−3 ∗
(A1,A1, 2A1, 3A1, 6A1) ⊂ A1 ∐ A3 ∐ 3A3 19 2
+3
3 , 3
+3 ∗
(A1, 2A1,A1, 3A1, 6A1) ⊂ A3 ∐ D4 ∐ 6A1 19 4
+1
7 , 3
−3 ∗
(A1,A1, 3A1, 3A1, 3A1) ⊂ 2A1 ∐ 3A3 o 19 2
+2
II , 4
+1
1 , 3
+2
(A1,A1, 3A1, 3A1, 3A1) ⊂ A1 ∐ D4 ∐ 3A2 19 2
−3
7 , 3
−1, 9+1 ∗
(A1, 3A1,A1, 3A1, 3A1) ⊂ D4 ∐ D4 ∐ 3A1 o 19 2
−3
1 , 3
−2 ∗
(A1,A1, 3A1, 3A1, 6A1) ⊂ 14A1 o 19 2
+2
II , 4
+1
1 , 3
+2
12
n G Deg rkS qS
6 D6 (A1,A1, 6A1, 3A1, 3A1) ⊂ 8A1 ∐ 3A2 19 2
+2
6 , 4
+1
1 , 3
+1, 9+1 ∗
(A1, 3A1,A1, 3A1, 6A1) ⊂ D4 ∐ 10A1 19 2
+2
0 , 4
+1
1 , 3
+2 ∗
(A1,A1, 3A1, 3A1, 6A1) ⊂ A1 ∐ D4 ∐ 3A3 19 2
+3
5 , 3
−2 ∗
(A1, 3A1,A1, 3A1, 6A1) ⊂ D4 ∐ D4 ∐ 6A1 o 19 4
+1
1 , 3
+2 ∗
(A1,A1, 3A1, 3A1, 6A1) ⊂ 2A1 ∐ 3D4 19 2
+2
6 , 4
−1
3 , 3
+2 ∗
(A1,A1, 3A1, 6A1, 6A1) ⊂ 5A1 ∐ 6A2 19 2
+3
7 , 3
+1, 9−1 ∗
(A1,A1, 3A1, 6A1, 6A1) ⊂ A1 ∐ D4 ∐ 6A2 19 2
+1
7 , 3
+1, 9−1 ∗
(A1,A1, 3A1, 6A1, 6A1) ⊂ 2A1 ∐ 3A5 19 2
−3
1 , 3
−2 ∗
(A1, 2A1, 2A1, 3A1, 3A1) ⊂ A5 ∐ 6A1 19 2
+3
3 , 3
+3
(A1, 2A1, 2A1, 3A1, 3A1) ⊂ A5 ∐ 3A2 19 2
−1
5 , 3
+2, 9+1
(A1, 2A1, 3A1, 3A1, 3A1) ⊂ 6A1 ∐ 3A2 19 2
+2
0 , 4
−1
3 , 3
−1, 9+1 ∗
(A1, 2A1, 3A1, 3A1, 3A1) ⊂ 3A1 ∐ 3A3 19 2
−1
3 , 4
−2
2 , 3
+2
(A1, 2A1, 3A1, 3A1, 3A1) ⊂ A3 ∐ 9A1 19 2
−3
1 , 3
−2 ∗
(A1, 2A1, 3A1, 3A1, 3A1) ⊂ A3 ∐ 3A1 ∐ 3A2 19 2
−3
7 , 3
−1, 9+1
(A1, 2A1, 3A1, 3A1, 3A1) ⊂ A3 ∐ 3A3 19 2
+2
0 , 4
+1
1 , 3
+2
(A1, 3A1, 2A1, 3A1, 3A1) ⊂ D4 ∐ 8A1 19 2
−2
2 , 4
+1
7 , 3
−2 ∗
(A1, 3A1, 2A1, 3A1, 3A1) ⊂ D4 ∐ 2A1 ∐ 3A2 19 4
−1
3 , 3
−1, 9+1 ∗
(A1, 2A1, 3A1, 3A1, 6A1) ⊂ 15A1 o 19 2
−3
5 , 3
+2 ∗
(A1, 2A1, 6A1, 3A1, 3A1) ⊂ 9A1 ∐ 3A2 19 2
+3
7 , 3
+1, 9+1 ∗
(A1, 2A1, 3A1, 3A1, 6A1) ⊂ 6A1 ∐ 3A3 19 2
+2
0 , 4
−1
5 , 3
−2 ∗
(A1, 2A1, 3A1, 3A1, 6A1) ⊂ A3 ∐ 12A1 19 2
+2
2 , 4
+1
7 , 3
+2 ∗
(A1, 3A1, 3A1, 2A1, 6A1) ⊂ 7A1 ∐ 2D4 19 2
+3
1 , 3
+2 ∗
(A1, 3A1, 2A1, 6A1, 3A1) ⊂ D4 ∐ 2D4 ∐ 3A1 o 19 2
+1
1 , 3
+2 ∗
(A1, 2A1, 3A1, 3A1, 6A1) ⊂ A3 ∐ 3A2 ∐ 6A1 19 4
+1
7 , 3
+1, 9+1
(A1, 2A1, 3A1, 3A1, 6A1) ⊂ A3 ∐ 3A1 ∐ 3A3 19 2
+3
5 , 3
−2 ∗
((A1, 2A1, 3A1, 3A1, 6A1) ⊂ 3A1 ∐ 3D4)1 19 2
+3
1 , 3
+2 ∗
((A1, 2A1, 3A1, 3A1, 6A1) ⊂ 3A1 ∐ 3D4)2 o 19 2
+1
1 , 3
+2 ∗
(A1, 3A1, 2A1, 3A1, 6A1) ⊂ D4 ∐ 11A1 19 2
+3
1 , 3
+2 ∗
(A1, 3A1, 2A1, 3A1, 6A1) ⊂ D4 ∐ 2A1 ∐ 3A3 19 4
−1
5 , 3
−2 ∗
(A1, 2A1, 3A1, 3A1, 6A1) ⊂ A3 ∐ 3D4 19 4
+1
1 , 3
+2 ∗
(A1, 2A1, 6A1, 3A1, 3A1) ⊂ A1 ∐ 2D4 ∐ 3A2 19 2
+1
7 , 3
+1, 9+1 ∗
(A1, 3A1, 3A1, 3A1, 3A1) ⊂ A1 ∐ 3A2 ∐ 3A2 o 19 2
+3
3 , 3
−1, 9−1 ∗
(A1, 3A1, 3A1, 3A1, 3A1) ⊂ 4A1 ∐ 3A3 19 2
+2
6 , 4
−1
5 , 3
−1 ∗
13
n G Deg rkS qS
6 D6 (A1, 3A1, 3A1, 3A1, 3A1) ⊂ A1 ∐ 3A4 19 2
+3
3 , 3
−1, 5−1 ∗
(A1, 3A1, 3A1, 3A1, 3A1) ⊂ D4 ∐ 3A1 ∐ 3A2 19 2
+3
5 , 9
+1 ∗
(A1, 3A1, 3A1, 3A1, 3A1) ⊂ D4 ∐ 3A3 19 2
+2
II , 4
−1
3 , 3
−1
(A1, 3A1, 3A1, 3A1, 6A1) ⊂ 16A1 19 2
+2
II , 4
−1
3 , 3
−1 ∗
(A1, 3A1, 3A1, 3A1, 6A1) ⊂ 7A1 ∐ 3A3 19 2
+3
7 , 3
+1 ∗
(A1, 6A1, 3A1, 3A1, 3A1) ⊂ 7A1 ∐ 3A3 19 2
−1
3 , 4
+2
0 , 3
+1 ∗
(A1, 3A1, 3A1, 3A1, 6A1) ⊂ A1 ∐ 3A2 ∐ 3A3 19 2
+3
5 , 9
+1 ∗
(A1, 3A1, 3A1, 3A1, 6A1) ⊂ D4 ∐ 12A1 19 2
+2
0 , 4
−1
3 , 3
−1 ∗
(A1, 3A1, 3A1, 3A1, 6A1) ⊂ 4A1 ∐ 3D4 19 2
+2
0 , 4
−1
3 , 3
−1 ∗
(A1, 3A1, 3A1, 3A1, 6A1) ⊂ D4 ∐ 3A1 ∐ 3A3 19 2
−3
3 , 3
+1 ∗
(A1, 3A1, 3A1, 3A1, 6A1) ⊂ D4 ∐ 3D4 o 19 4
−1
3 , 3
−1 ∗
(A1, 3A1, 3A1, 3A1, 6A1) ⊂ A1 ∐ 3D5 19 2
+3
7 , 3
+1 ∗
(A1, 3A1, 3A1, 6A1, 6A1) ⊂ 4A1 ∐ 3A5 19 2
+3
7 , 3
+1 ∗
(A1, 3A1, 3A1, 6A1, 6A1) ⊂ A1 ∐ 3E6 19 2
+1
7 , 3
+1 ∗
(A1, 3A1, 3A1, 6A1, 6A1) ⊂ D4 ∐ 3A5 19 2
+1
7 , 3
+1 ∗
(2A1, 2A1, 3A1, 3A1, 3A1) ⊂ 2A2 ∐ 9A1 19 2
+3
3 , 3
+3
(2A1, 2A1, 3A1, 3A1, 3A1) ⊂ 2A2 ∐ 3A1 ∐ 3A2 19 2
+1
1 , 3
+2, 9+1
(2A1, 2A1, 3A1, 3A1, 3A1) ⊂ 2A2 ∐ 3A3 19 4
+1
7 , 3
−3
(2A1, 3A1, 3A1, 3A1, 3A1) ⊂ 8A1 ∐ 3A2 19 2
+2
0 , 4
−1
5 , 9
+1 ∗
(2A1, 3A1, 3A1, 3A1, 3A1) ⊂ 2A1 ∐ 3A2 ∐ 3A2 o 19 4
−1
3 , 3
−1, 9−1 ∗
(2A1, 3A1, 3A1, 3A1, 3A1) ⊂ 5A1 ∐ 3A3 19 2
+1
7 , 4
−2
4 , 3
−1
(2A1, 3A1, 3A1, 3A1, 3A1) ⊂ 2A1 ∐ 3A4 19 4
−1
3 , 3
−1, 5−1 ∗
(2A1, 3A1, 3A1, 3A1, 6A1) ⊂ 2A1 ∐ 3A2 ∐ 3A3 19 4
−1
5 , 9
+1 ∗
(2A1, 3A1, 3A1, 3A1, 6A1) ⊂ 8A1 ∐ 3A3 19 2
−2
4 , 4
+1
7 , 3
+1 ∗
(2A1, 6A1, 3A1, 3A1, 3A1) ⊂ 2D4 ∐ 9A1 19 2
+3
3 , 3
−1 ∗
(2A1, 6A1, 3A1, 3A1, 3A1) ⊂ 2D4 ∐ 3A3 19 4
+1
7 , 3
+1 ∗
(2A1, 3A1, 3A1, 3A1, 6A1) ⊂ 5A1 ∐ 3D4 19 2
+3
3 , 3
−1 ∗
(2A1, 3A1, 3A1, 3A1, 6A1) ⊂ 2A1 ∐ 3D5 19 4
+1
7 , 3
+1 ∗
(3A1, 3A1, 3A1, 3A1, 3A1) ⊂ 3A1 ∐ 3A2 ∐ 3A2 o 19 2
−3
1 , 9
−1 ∗
(3A1, 3A1, 3A1, 3A1, 3A1) ⊂ 3A1 ∐ 3A4 19 2
+3
5 , 5
−1 ∗
(3A1, 3A1, 3A1, 3A1, 3A1) ⊂ 3A5 o 19 2
+3
3 , 3
−1 ∗
(3A1, 3A1, 3A1, 3A1, 6A1) ⊂ 3A3 ∐ 3A3 o 19 2
−2
4 , 4
−1
5 ∗
(3A1, 3A1, 3A1, 3A1, 6A1) ⊂ 6A1 ∐ 3D4 19 2
+2
0 , 4
−1
5 ∗
(3A1, 3A1, 3A1, 3A1, 6A1) ⊂ 3D6 19 4
−1
5 ∗
14
Table 3: Some markings S ⊂ Nj, j = 1, . . . , 24, by Niemeier lattices, and lattices S
⊥
Nj
of
degenerations of Ka¨hlerian K3 surfaces with the symplectic automorphism groups D6 in
notations [14], [15], [16].
Deg A1: S = A1 ⊕ S(D6).
Deg 2A1:
j 23 ∗
H H6,1
orbit of α16
(S⊥Nj)
(2) 4A1
Deg 3A1:
22 ∗
H6,2
α1,1,α2,1
3A2
Deg 6A1:
23 ∗
H6,1
α2
4A1
Deg (A1,A1) ⊂ 2A1: S = A1 ⊕ S(A1).
Deg (A1, 2A1) ⊂ 3A1: S = A1 ⊕ S(2A1).
Deg (A1, 2A1) ⊂ A3:
j 12 ∗ 18 ∗ 21 ∗
H H6,2 H6,2 H6,2
orbits of (α4,1, α3,1) (α3,1, α2,1) (α2,4, α1,4)
(S⊥Nj )
(2) 2A1 A1 ⊕ A2 A1 ⊕ 2A2
Deg (A1, 3A1) ⊂ 4A1: S = A1 ⊕ S(3A1).
Deg (A1, 3A1) ⊂ D4:
j 18 ∗ 18 ∗ 19 ∗ 19 ∗
H H6,1 H6,2 H6,1 H6,2
orbits of (α2,5, α1,5) (α2,5, α1,5) (α2,3, α1,3) (α2,5, α1,5)
(S⊥Nj )
(2) A5 3A1 3A2 A2 ⊕ A3
Deg (A1, 6A1) ⊂ 7A1: S = A1 ⊕ S(6A1).
Deg (2A1, 2A1) ⊂ 2A2:
j 12 18 22
H H6,2 H6,2 H6,1
orbits of (α1,1, α3,1) (α1,1, α2,1) (α1,6, α2,6)
(S⊥Nj)
(2) A2 A2 A2
15
Deg (2A1, 3A1) ⊂ 5A1:
j 19 ∗ 19 ∗ 23 ∗
H H6,1 H6,2 H6,1
orbits of (α2,1, α1,3) (α1,4, α1,5) (α16, α3)
(S⊥Nj)
(2) A1 ⊕ 3A2 3A1 ⊕ A2 4A1
Deg (2A1, 6A1) ⊂ 8A1:
j 14 ∗ 19 ∗ 21 ∗ 23 ∗
H H6,1 H6,2 H6,1 H6,1
orbits of (α5,1, α5,2) (α1,4, α1,1) (α1,2, α1,3) (α16, α2)
(S⊥Nj)
(2) D4 2A1 ⊕ 2A2 A3 4A1
Deg (2A1, 6A1) ⊂ 2D4:
j 19 ∗ 19 ∗
H H6,1 H6,3
orbits of (α2,1, α1,1) (α2,1, α1,1)
(S⊥Nj )
(2) 4A2 D4
Deg (3A1, 3A1) ⊂ 6A1:
j 18 ∗ 19 ∗
H H6,1 H6,1
orbits of (α3,2, α1,5) (α1,3, α1,4)
(S⊥Nj)
(2) A1 ⊕A5 2A1 ⊕ 2A2
Deg (3A1, 3A1) ⊂ 3A2:
j 12 ∗ 19 ∗ 21 ∗ 22 ∗ 22 ∗
H H6,1 H6,2 H6,1 H6,1 H6,2
orbits of (α2,2, α4,2) (α2,1, α4,1) (α1,5, α2,5) (α1,1, α2,1) (α1,1, α2,1)
(S⊥Nj)
(2) E6 2A2 ⊕ A3 2A1 ⊕ A3 A2 3A2
Deg (3A1, 6A1) ⊂ 9A1:
j 18 ∗ 19 ∗ 19 ∗ 19 ∗ 23 ∗
H H6,1 H6,1 H6,2 H6,2 H6,1
orbits of (α3,2, α1,2) (α1,3, α1,1) (α4,1, α1,1) (α1,5, α1,1) (α3, α2)
(S⊥Nj )
(2) A2 ⊕ A5 A1 ⊕ 3A2 2A2 ⊕A3 A1 ⊕ A2 ⊕A3 4A1
Deg (3A1, 6A1) ⊂ 3A3:
j 12 ∗ 14 ∗ 18 ∗ 19 ∗ 21 ∗
H H6,1 H6,1 H6,1 H6,2 H6,1
orbits of (α4,2, α3,2) (α4,2, α5,2) (α3,2, α2,2) (α2,1, α1,1) (α2,3, α1,3)
(S⊥Nj)
(2) E6 D5 A2 ⊕A5 2A2 ⊕ A3 2A1 ⊕ A3
16
Deg (6A1, 6A1) ⊂ 6A2:
j 12 ∗ 18 ∗ 22 ∗
H H6,1 H6,1 H6,2
orbits of (α1,2, α3,2) (α1,2, α2,2) (α1,2, α2,2)
(S⊥Nj)
(2) E6 A2 ⊕A5 3A2
Deg (A1,A1,A1) ⊂ 3A1: S = A1 ⊕ S((A1,A1) ⊂ 2A1).
Deg (A1,A1, 2A1) ⊂ A1 ∐A3: S = A1 ⊕ S((A1, 2A1) ⊂ A3).
Deg (A1,A1, 3A1) ⊂ 5A1: S = A1 ⊕ S((A1, 3A1) ⊂ 4A1).
Deg (A1,A1, 3A1) ⊂ A1 ∐D4: S = A1 ⊕ S((A1, 3A1) ⊂ D4).
Deg (A1,A1, 6A1) ⊂ 8A1: S = A1 ⊕ S((A1, 6A1) ⊂ 7A1).
Deg (A1, 2A1, 2A1) ⊂ A5:
j 12 ∗ 18 ∗
H H6,2 H6,2
orbits of (α4,1, α1,1, α3,1) (α3,1, α2,1, α1,1)
(S⊥Nj )
(2) A1 A2
Deg (A1, 2A1, 3A1) ⊂ 6A1: S = A1 ⊕ S((2A1, 3A1) ⊂ 5A1).
Deg (A1, 2A1, 3A1) ⊂ A3 ∐ 3A1:
j 19 19
H H6,2 H6,2
orbits of (α2,4, α1,4, α2,1) (α2,4, α1,4, α4,1)
(S⊥Nj )
(2) 2A2 2A2
Deg (A1, 3A1, 2A1) ⊂ D4 ∐ 2A1:
j 19 ∗ 19 ∗
H H6,1 H6,2
orbits of (α2,3, α1,3, α2,1) (α2,5, α1,5, α1,4)
(S⊥Nj )
(2) 3A2 2A1 ⊕A2
Deg (A1, 2A1, 6A1) ⊂ 9A1: S = A1 ⊕ S((2A1, 6A1) ⊂ 8A1).
Deg (A1, 2A1, 6A1) ⊂ A3 ∐ 6A1:
j 19 ∗
H H6,2
orbits of (α2,4, α1,4, α1,1)
(S⊥Nj )
(2) 2A2
Deg (A1, 2A1, 6A1) ⊂ A1 ∐ 2D4: S = A1 ⊕ S((2A1, 6A1) ⊂ 2D4).
Deg (A1, 3A1, 3A1) ⊂ 7A1: S = A1 ⊕ S((3A1, 3A1) ⊂ 6A1).
Deg (A1, 3A1, 3A1) ⊂ A1 ∐ 3A2: S = A1 ⊕ S((3A1, 3A1) ⊂ 3A2).
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Deg (A1, 3A1, 3A1) ⊂ D4 ∐ 3A1:
j 18 ∗ 19 ∗
H H6,1 H6,2
orbits of (α2,5, α1,5, α3,2) (α2,5, α1,5, α1,6)
(S⊥Nj )
(2) A5 A1 ⊕ A3
Deg (A1, 3A1, 6A1) ⊂ 10A1: S = A1 ⊕ S((3A1, 6A1) ⊂ 9A1.
Deg (A1, 3A1, 6A1) ⊂ A1 ∐ 3A3: S = A1 ⊕ S((3A1, 6A1) ⊂ 3A3).
Deg (A1, 3A1, 6A1) ⊂ D4 ∐ 6A1:
j 19 ∗ 19 ∗
H H6,1 H6,2
orbits of (α2,3, α1,3, α1,1) (α2,5, α1,5, α1,1)
(S⊥Nj )
(2) 3A2 A2 ⊕ A3
Deg (A1, 6A1, 6A1) ⊂ A1 ∐ 6A2: S = A1 ⊕ S((6A1, 6A1) ⊂ 6A2).
Deg (2A1, 2A1, 3A1) ⊂ 2A2 ∐ 3A1:
j 18 ∗
H H6,2
orbits of (α1,1, α2,1, α1,5)
(S⊥Nj)
(2) A1
Deg (2A1, 3A1, 3A1) ⊂ 8A1:
j 19 ∗
H H6,1
orbits of (α2,1, α1,3, α1,4)
(S⊥Nj )
(2) 2A1 ⊕ 2A2
Deg (2A1, 3A1, 3A1) ⊂ 2A1 ∐ 3A2:
j 19 ∗ 22 ∗
H H6,2 H6,1
orbits of (α1,4, α2,1, α4,1) (α1,6, α1,1, α2,1)
(S⊥Nj)
(2) 2A1 ⊕ 2A2 A2
Deg (2A1, 3A1, 6A1) ⊂ 11A1:
j 19 ∗ 19 ∗ 23 ∗
H H6,2 H6,2 H6,1
orbits of (α1,4, α4,1, α1,1) (α1,4, α1,5, α1,1) (α16, α3, α2)
(S⊥Nj )
(2) 2A1 ⊕ 2A2 3A1 ⊕ A2 4A1
Deg (2A1, 3A1, 6A1) ⊂ 2A1 ∐ 3A3:
j 14 ∗ 19 ∗ 21 ∗
H H6,1 H6,2 H6,1
orbits of (α5,1, α4,2, α5,2) (α1,4, α2,1, α1,1) (α1,2, α2,3, α1,3)
(S⊥Nj)
(2) D4 2A1 ⊕ 2A2 A3
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Deg (2A1, 6A1, 3A1) ⊂ 2D4 ∐ 3A1:
j 19 ∗
H H6,1
orbits of (α2,1, α1,1, α1,3)
(S⊥Nj)
(2) A1 ⊕ 3A2
Deg (3A1, 3A1, 3A1) ⊂ 9A1:
j 22 22
H H6,1 H6,1
orbits of (α1,1, α1,2, α1,7) (α1,1, α1,2, α2,7)
(S⊥Nj)
(2) A2 A2
Deg (3A1, 3A1, 3A1) ⊂ 3A1 ∐ 3A2:
j 19 ∗ 21 ∗ 22 ∗
H H6,2 H6,1 H6,1
orbits of (α1,5, α2,1, α4,1) (α2,3, α1,5, α2,5) (α1,2, α1,1, α2,1)
(S⊥Nj)
(2) A1 ⊕A2 ⊕ A3 2A1 ⊕ A3 A2
Deg (3A1, 3A1, 3A1) ⊂ 3A3:
j 21 ∗
H H6,1
orbits of (α1,5, α2,5, α3,5)
(S⊥Nj)
(2) 2A1 ⊕ A3
Deg (3A1, 3A1, 6A1) ⊂ 12A1:
j 14 ∗ 18 ∗ 19 ∗ 19 ∗
H H6,1 H6,1 H6,1 H6,2
orbits of (α1,2, α3,2, α5,2) (α3,2, α1,5, α1,2) (α1,3, α1,4, α1,1) (α4,1, α1,5, α1,1)
(S⊥Nj)
(2) D5 A1 ⊕A5 2A1 ⊕ 2A2 A1 ⊕A2 ⊕ A3
19 ∗ 23 ∗
H6,3 H6,1
(α1,4, α3,4, α1,1) (α3, α7, α2)
D4 4A1
Deg (3A1, 3A1, 6A1) ⊂ 3A2 ∐ 6A1:
j 12 ∗ 19 ∗ 21 ∗ 22 ∗
H H6,1 H6,3 H6,1 H6,2
orbits of (α2,2, α4,2, α1,2) (α2,4, α1,4, α1,1) (α1,5, α2,5, α1,3) (α1,1, α2,1, α1,2)
(S⊥Nj)
(2) E6 D4 2A1 ⊕ A3 3A2
19
Deg (3A1, 3A1, 6A1) ⊂ 3A1 ∐ 3A3:
j 18 ∗ 19 ∗
H H6,1 H6,2
orbits of (α1,5, α3,2, α2,2) (α1,5, α2,1, α1,1)
(S⊥Nj)
(2) A1 ⊕A5 A1 ⊕A2 ⊕ A3
Deg (3A1, 3A1, 6A1) ⊂ 3D4:
j 12 ∗ 14 ∗ 19 ∗
H H6,1 H6,1 H6,2
orbits of (α2,2, α4,2, α3,2) (α3,2, α4,2, α5,2) (α2,1, α4,1, α1,1)
(S⊥Nj)
(2) E6 D5 2A2 ⊕ A3
Deg (3A1, 6A1, 6A1) ⊂ 3A1 ∐ 6A2:
j 12 ∗ 18 ∗ 22 ∗
H H6,1 H6,1 H6,2
orbits of (α2,2, α1,2, α3,2) (α1,5, α2,2, α1,2) (α1,1, α1,2, α2,2)
(S⊥Nj)
(2) E6 A1 ⊕A5 3A2
Deg (3A1, 6A1, 6A1) ⊂ 3A5:
j 12 ∗ 18 ∗
H H6,1 H6,1
orbits of (α4,2, α3,2, α1,2) (α3,2, α2,2, α1,2)
(S⊥Nj)
(2) E6 A2 ⊕A5
Deg (A1,A1,A1, 3A1) ⊂ 6A1:
j 18 ∗
H H6,1
orbits of (α1,1, α3,1, α5,1, α3,2)
(S⊥Nj )
(2) A2
Deg (A1,A1,A1, 3A1) ⊂ 2A1 ∐ D4: S = A1 ⊕ S((A1,A1, 3A1) ⊂ A1 ∐ D4).
Deg (A1,A1,A1, 6A1) ⊂ 9A1: S = A1 ⊕ S((A1,A1, 6A1) ⊂ 8A1).
Deg (A1, 2A1,A1, 3A1) ⊂ A3 ∐ 4A1: S = A1 ⊕ S((A1, 2A1, 3A1) ⊂ A3 ∐ 3A1).
Deg (A1, 2A1,A1, 3A1) ⊂ A3 ∐ D4:
j 18 ∗ 19 ∗
H H6,2 H6,2
orbits of (α3,1, α2,1, α2,5, α1,5) (α2,4, α1,4, α2,5, α1,5)
(S⊥Nj )
(2) 2A1 A2
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Deg (A1, 2A1,A1, 6A1) ⊂ A3 ∐ 7A1: S = A1 ⊕ S((A1, 2A1, 6A1) ⊂ A3 ∐ 6A1).
Deg (A1,A1, 3A1, 3A1) ⊂ 8A1:
j 19 21 23
H H6,3 H6,1 H6,1
orbits of (α1,3, α3,3, α1,4, α3,4) (α1,1, α3,1, α1,5, α3,5) (α1, α5, α3, α7)
(S⊥Nj )
(2) 2A1 2A1 2A1
Deg (A1,A1, 3A1, 3A1) ⊂ 2A1 ∐ 3A2: S = 2A1 ⊕ S((3A1, 3A1) ⊂ 3A2).
Deg (A1, 3A1,A1, 3A1) ⊂ D4 ∐ 4A1: S = A1 ⊕ S((A1, 3A1, 3A1) ⊂ D4 ∐ 3A1).
Deg (A1, 3A1,A1, 3A1) ⊂ D4 ∐ D4:
j 19 ∗ 19 ∗
H H6,1 H6,2
orbits of (α2,3, α1,3, α2,4, α1,4) (α2,5, α1,5, α2,6, α1,6)
(S⊥Nj )
(2) 2A2 A3
Deg (A1,A1, 3A1, 6A1) ⊂ 11A1: S = 2A1 ⊕ S((3A1, 6A1) ⊂ 9A1).
Deg (A1,A1, 3A1, 6A1) ⊂ 2A1 ∐ 3A3: S = 2A1 ⊕ S((3A1, 6A1) ⊂ 3A3).
Deg (A1, 3A1,A1, 6A1) ⊂ D4 ∐ 7A1: S = A1 ⊕ S((A1, 3A1, 6A1) ⊂ D4 ∐ 6A1).
Deg (A1,A1, 6A1, 6A1) ⊂ 2A1 ∐ 6A2: S = 2A1 ⊕ S((6A1, 6A1) ⊂ 6A2.
Deg (A1, 2A1, 2A1, 3A1) ⊂ A5 ∐ 3A1:
j 18 18 18
H H6,2 H6,2 H6,2
orbits of (α3,1, α2,1, α1,1, α1,2) (α3,1, α2,1, α1,1, α2,2) (α3,1, α2,1, α1,1, α3,2)
(S⊥Nj )
(2) A2 A2 A2
Deg (A1, 2A1, 3A1, 3A1) ⊂ 9A1: S = A1 ⊕ S((2A1, 3A1, 3A1) ⊂ 8A1).
Deg (A1, 2A1, 3A1, 3A1) ⊂ 3A1 ∐ 3A2: S = A1 ⊕ S((2A1, 3A1, 3A1) ⊂ 2A1 ∐ 3A2).
Deg (A1, 2A1, 3A1, 3A1) ⊂ A3 ∐ 6A1:
14 14
H6,1 H6,1
(α4,1, α5,1, α1,2, α3,2) (α4,1, α5,1, α1,2, α4,2)
A3 A3
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14 21 21 21
H6,1 H6,1 H6,1 H6,1
(α4,1, α5,1, α2,2, α4,2) (α2,2, α1,2, α2,3, α1,5) (α2,2, α1,2, α2,3, α2,5) (α2,2, α1,2, α1,5, α3,5)
A3 A3 A3 A3
Deg (A1, 2A1, 3A1, 3A1) ⊂ A3 ∐ 3A2:
j 19 ∗
H H6,2
orbits of (α2,4, α1,4, α2,1, α4,1)
(S⊥Nj)
(2) 2A2
Deg (A1, 3A1, 2A1, 3A1) ⊂ D4 ∐ 5A1:
j 19 ∗ 19 ∗
H H6,1 H6,2
orbits of (α2,3, α1,3, α2,1, α1,4) (α2,5, α1,5, α1,4, α1,6)
(S⊥Nj )
(2) A1 ⊕ 2A2 3A1
Deg ((A1, 2A1, 3A1, 6A1) ⊂ 12A1)1: S = A1 ⊕ S((2A1, 3A1, 6A1) ⊂ 11A1).
Deg ((A1, 2A1, 3A1, 6A1) ⊂ 12A1)2:
j 19 ∗ 23 ∗
H H6,2 H6,1
orbits of (α4,4, α1,4, α4,1, α1,1) (α5, α16, α3, α2)
(S⊥Nj)
(2) A1 ⊕ 2A2 3A1
Deg (A1, 2A1, 3A1, 6A1) ⊂ 3A1 ∐ 3A3: S = A1 ⊕ S((2A1, 3A1, 6A1) ⊂ 2A1 ∐ 3A3).
Deg (A1, 2A1, 3A1, 6A1) ⊂ A3 ∐ 9A1:
j 19 ∗ 19 ∗
H H6,2 H6,2
orbits of (α2,4, α1,4, α4,1, α1,1) (α2,4, α1,4, α1,5, α1,1)
(S⊥Nj )
(2) 2A2 A1 ⊕A2
Deg (A1, 2A1, 3A1, 6A1) ⊂ A3 ∐ 3A3:
j 19 ∗
H H6,2
orbits of (α2,4, α1,4, α2,1, α1,1)
(S⊥Nj)
(2) 2A2
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Deg (A1, 3A1, 2A1, 6A1) ⊂ D4 ∐ 8A1:
j 19 ∗
H H6,2
orbits of (α2,5, α1,5, α1,4, α1,1)
(S⊥Nj)
(2) 2A1 ⊕A2
Deg (A1, 3A1, 2A1, 6A1) ⊂ 4A1 ∐ 2D4: S = A1 ⊕ S((2A1, 6A1, 3A1) ⊂ 2D4 ∐ 3A1).
Deg (A1, 3A1, 2A1, 6A1) ⊂ D4 ∐ 2D4:
j 19 ∗
H H6,1
orbits of (α2,3, α1,3, α2,1, α1,1)
(S⊥Nj)
(2) 3A2
Deg (A1, 3A1, 3A1, 3A1) ⊂ 10A1:
j 18 ∗ 21 ∗ 23 ∗
H H6,2 H6,1 H6,1
orbits of (α3,1, α1,2, α3,2, α5,2) (α2,2, α2,3, α1,5, α3,5) (α24, α3, α7, α10)
(S⊥Nj )
(2) 2A1 ⊕A2 A1 ⊕ A3 3A1
Deg (A1, 3A1, 3A1, 3A1) ⊂ 4A1 ∐ 3A2: S = A1 ⊕ S((3A1, 3A1, 3A1) ⊂ 3A1 ∐ 3A2).
Deg (A1, 3A1, 3A1, 3A1) ⊂ A1 ∐ 3A3: S = A1 ⊕ S((3A1, 3A1, 3A1) ⊂ 3A3).
Deg (A1, 3A1, 3A1, 3A1) ⊂ D4 ∐ 6A1:
j 19 ∗
H H6,1
orbits of (α2,3, α1,3, α1,4, α1,5)
(S⊥Nj)
(2) 2A1 ⊕A2
Deg (A1, 3A1, 3A1, 3A1) ⊂ D4 ∐ 3A2:
j 19 ∗
H H6,2
orbits of (α2,5, α1,5, α2,1, α4,1)
(S⊥Nj)
(2) A2 ⊕ A3
Deg (A1, 3A1, 3A1, 6A1) ⊂ 13A1: S = A1 ⊕ S((3A1, 3A1, 6A1) ⊂ 12A1).
Deg(A1, 6A1, 3A1, 3A1) ⊂ 7A1 ∐ 3A2: S = A1 ⊕ S((3A1, 3A1, 6A1) ⊂ 3A2 ∐ 6A1).
Deg (A1, 3A1, 3A1, 6A1) ⊂ 4A1 ∐ 3A3: S = A1 ⊕ S((3A1, 3A1, 6A1) ⊂ 3A1 ∐ 3A3).
Deg (A1, 3A1, 3A1, 6A1) ⊂ D4 ∐ 9A1:
j 19 ∗
H H6,1
orbits of (α2,3, α1,3, α1,4, α1,1)
(S⊥Nj)
(2) A1 ⊕ 2A2
23
19 ∗ 19 ∗ 19 ∗
H6,2 H6,2 H6,2
(α2,5, α1,5, α4,1, α1,1) (α2,5, α1,5, α1,6, α1,1) (α2,5, α1,5, α3,2, α1,2)
A2 ⊕ A3 A1 ⊕ A3 A5
Deg (A1, 3A1, 3A1, 6A1) ⊂ D4 ∐ 3A3:
j 18 ∗ 19 ∗
H H6,1 H6,2
orbits of (α2,5, α1,5, α3,2, α2,2) (α2,5, α1,5, α2,1, α1,1)
(S⊥Nj )
(2) A5 A2 ⊕A3
Deg (A1, 3A1, 3A1, 6A1) ⊂ A1 ∐ 3D4: S = A1 ⊕ S((3A1, 3A1, 6A1) ⊂ 3D4).
Deg (A1, 3A1, 6A1, 6A1) ⊂ 4A1 ∐ 6A2: S = A1 ⊕ S((3A1, 6A1, 6A1) ⊂ 3A1 ∐ 6A2).
Deg (A1, 3A1, 6A1, 6A1) ⊂ D4 ∐ 6A2:
j 18 ∗
H H6,1
orbits of (α2,5, α1,5, α1,2, α2,2)
(S⊥Nj)
(2) A5
Deg (A1, 3A1, 6A1, 6A1) ⊂ A1 ∐ 3A5: S = A1 ⊕ S((3A1, 6A1, 6A1) ⊂ 3A5).
Deg (2A1, 2A1, 3A1, 3A1) ⊂ 2A2 ∐ 6A1:
j 18 18 18
H H6,2 H6,2 H6,2
orbits of (α1,1, α2,1, α1,2, α1,5) (α1,1, α2,1, α2,2, α1,5) (α1,1, α2,1, α3,2, α1,5)
(S⊥Nj )
(2) A1 A1 A1
Deg (2A1, 2A1, 3A1, 3A1) ⊂ 2A2 ∐ 3A2:
12 12
H6,2 H6,2
(α1,1, α3,1, α1,2, α3,2) (α1,1, α3,1, α2,2, α4,2)
A2 A2
12 18 18 22
H6,2 H6,2 H6,2 H6,1
(α1,1, α3,1, α3,2, α4,2) (α1,1, α2,1, α1,2, α2,2) (α1,1, α2,1, α2,2, α3,2) (α1,6, α2,6, α1,1, α2,1)
A2 A2 A2 A2
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Deg (2A1, 3A1, 3A1, 3A1) ⊂ 11A1:
j 19 ∗ 19 ∗
H H6,1 H6,3
orbits of (α2,1, α1,3, α1,4, α1,5) (α2,1, α1,4, α3,4, α4,4)
(S⊥Nj )
(2) 3A1 ⊕ A2 D4
Deg (2A1, 3A1, 3A1, 3A1) ⊂ 5A1 ∐ 3A2:
j 19 ∗
H H6,2
orbits of (α1,4, α1,5, α2,1, α4,1)
(S⊥Nj )
(2) 3A1 ⊕ A2
Deg (2A1, 3A1, 3A1, 3A1) ⊂ 2A1 ∐ 3A3:
j 14 14 19
H H6,1 H6,1 H6,3
orbits of (α5,1, α1,2, α2,2, α3,2) (α5,1, α2,2, α3,2, α4,2) (α2,1, α1,4, α2,4, α3,4)
(S⊥Nj )
(2) D4 D4 D4
Deg (2A1, 3A1, 3A1, 6A1) ⊂ 14A1:
j 14 ∗ 19 ∗ 21 ∗
H H6,1 H6,2 H6,1
orbits of (α5,1, α1,2, α3,2, α5,2) (α1,4, α1,5, α4,1, α1,1) (α1,2, α1,5, α3,5, α1,3)
(S⊥Nj )
(2) D4 3A1 ⊕ A2 A3
Deg (2A1, 6A1, 3A1, 3A1) ⊂ 8A1 ∐ 3A2:
j 21 ∗
H H6,1
orbits of (α1,2, α1,3, α1,5, α2,5)
(S⊥Nj )
(2) A3
Deg (2A1, 3A1, 3A1, 6A1) ⊂ 5A1 ∐ 3A3:
j 19 ∗
H H6,2
orbits of (α1,4, α1,5, α2,1, α1,1)
(S⊥Nj )
(2) 3A1 ⊕ A2
Deg (2A1, 6A1, 3A1, 3A1) ⊂ 2D4 ∐ 6A1:
j 19 ∗ 19 ∗
H H6,1 H6,3
orbits of (α2,1, α1,1, α1,3, α1,4) (α2,1, α1,1, α1,4, α3,4)
(S⊥Nj )
(2) 2A1 ⊕ 2A2 D4
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Deg (2A1, 6A1, 3A1, 3A1) ⊂ 2D4 ∐ 3A2:
j 19 ∗
H H6,3
orbits of (α2,1, α1,1, α2,4, α1,4)
(S⊥Nj )
(2) D4
Deg (2A1, 3A1, 3A1, 6A1) ⊂ 2A1 ∐ 3D4:
j 14 ∗ 19 ∗
H H6,1 H6,2
orbits of (α5,1, α3,2, α4,2, α5,2) (α1,4, α2,1, α4,1, α1,1)
(S⊥Nj )
(2) D4 2A1 ⊕ 2A2
Deg (3A1, 3A1, 3A1, 3A1) ⊂ 6A1 ∐ 3A2:
j 19 ∗
H H6,2
orbits of (α1,5, α1,6, α2,1, α4,1)
(S⊥Nj )
(2) 2A1 ⊕ A3
Deg (3A1, 3A1, 3A1, 3A1) ⊂ 3A2 ∐ 3A2:
j 18 ∗ 18 ∗ 22 ∗
H H6,2 H6,2 H6,1
orbits of (α1,2, α2,2, α4,2, α5,2) (α1,2, α3,2, α5,2, α6,2) (α1,1, α2,1, α1,2, α2,2)
(S⊥Nj )
(2) 3A1 ⊕ A2 D4 A2
Deg (3A1, 3A1, 3A1, 3A1) ⊂ 3A1 ∐ 3A3:
j 18 ∗ 21 ∗
H H6,2 H6,1
orbits of (α5,2, α1,2, α2,2, α3,2) (α2,3, α1,5, α2,5, α3,5)
(S⊥Nj )
(2) 3A1 ⊕ A2 2A1 ⊕ A3
Deg (3A1, 3A1, 3A1, 3A1) ⊂ 3A4:
j 14 ∗ 18 ∗
H H6,1 H6,2
orbits of (α1,2, α2,2, α3,2, α4,2) (α1,2, α2,2, α3,2, α4,2)
(S⊥Nj )
(2) D5 3A1 ⊕ A2
Deg (3A1, 3A1, 3A1, 6A1) ⊂ 15A1:
26
19 ∗ 19 ∗ 19 ∗ 23 ∗
H6,1 H6,2 H6,3 H6,1
(α1,3, α1,4, α1,5, α1,1) (α1,5, α1,6, α4,1, α1,1) (α1,4, α3,4, α4,4, α1,1) (α3, α7, α10, α2)
3A1 ⊕A2 2A1 ⊕A3 D4 4A1
Deg (3A1, 3A1, 3A1, 6A1) ⊂ 6A1 ∐ 3A3:
j 19 21
H H6,2 H6,1
orbits of (α1,5, α1,6, α2,1, α1,1) (α1,5, α3,5, α2,3, α1,3)
(S⊥Nj )
(2) 2A1 ⊕ A3 2A1 ⊕ A3
Deg (3A1, 3A1, 3A1, 6A1) ⊂ 3A2 ∐ 3A3:
j 14 ∗ 21 ∗
H H6,2 H6,1
orbits of (α1,2, α2,2, α4,2, α5,2) (α1,5, α2,5, α2,3, α1,3)
(S⊥Nj )
(2) D5 2A1 ⊕ A3
Deg (3A1, 3A1, 3A1, 6A1) ⊂ 3A3 ∐ 6A1:
j 14 ∗ 19 ∗ 21 ∗
H H6,1 H6,3 H6,1
orbits of (α1,2, α2,2, α3,2, α5,2) (α1,4, α2,4, α3,4, α1,1) (α1,5, α2,5, α3,5, α1,3)
(S⊥Nj )
(2) D5 D4 2A1 ⊕ A3
Deg (3A1, 3A1, 3A1, 6A1) ⊂ 3A1 ∐ 3D4:
j 14 ∗ 19 ∗
H H6,1 H6,2
orbits of (α1,2, α3,2, α4,2, α5,2) (α1,5, α2,1, α4,1, α1,1)
(S⊥Nj )
(2) D5 A1 ⊕A2 ⊕ A3
Deg (3A1, 3A1, 3A1, 6A1) ⊂ 3D5:
j 14 ∗
H H6,1
orbits of (α2,2, α3,2, α4,2, α5,2)
(S⊥Nj )
(2) D5
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Deg (3A1, 3A1, 6A1, 6A1) ⊂ 3A2 ∐ 6A2:
j 22 ∗
H H6,2
orbits of (α1,1, α2,1, α1,2, α2,2)
(S⊥Nj )
(2) 3A2
Deg (3A1, 3A1, 6A1, 6A1) ⊂ 3A1 ∐ 3A5:
j 18 ∗
H H6,1
orbits of (α1,5, α3,2, α2,2, α1,2)
(S⊥Nj )
(2) A1 ⊕A5
Deg (3A1, 3A1, 6A1, 6A1) ⊂ 3E6:
j 12 ∗
H H6,1
orbits of (α2,2, α4,2, α1,2, α3,2)
(S⊥Nj)
(2) E6
Deg (A1,A1, 3A1,A1, 3A1) ⊂ A1 ∐D4 ∐ D4: S = A1 ⊕ S((A1, 3A1,A1, 3A1) ⊂ D4 ∐ D4).
Deg (A1,A1,A1, 3A1, 6A1) ⊂ 3A1 ∐ 3A3:
j 18 ∗ 21 ∗
H H6,1 H6,1
orbits of (α1,1, α3,1, α5,1, α3,2, α2,2) (α1,1, α3,1, α2,2, α2,3, α1,3)
(S⊥Nj )
(2) A2 A1
Deg (A1, 3A1,A1,A1, 6A1) ⊂ D4 ∐ 8A1: S = 2A1 ⊕ S((A1, 3A1, 6A1) ⊂ D4 ∐ 6A1).
Deg (A1,A1,A1, 6A1, 6A1) ⊂ 3A1 ∐ 6A2: S = 3A1 ⊕ S((6A1, 6A1) ⊂ 6A2).
Deg (A1,A1, 2A1, 3A1, 3A1) ⊂ A1∐A3∐3A2: S = A1⊕S((A1, 2A1, 3A1, 3A1) ⊂ A3∐3A2).
Deg (A1, 2A1,A1, 3A1, 3A1) ⊂ A3 ∐ D4 ∐ 3A1:
j 18 ∗
H H6,2
orbits of (α3,1, α2,1, α2,5, α1,5, α2,2)
(S⊥Nj )
(2) 2A1
Deg (A1, 2A1,A1, 3A1, 6A1) ⊂ A3 ∐ 10A1: S = A1 ⊕ S((A1, 2A1, 3A1, 6A1) ⊂ A3 ∐ 9A1).
Deg (A1,A1, 2A1, 3A1, 6A1) ⊂ A1∐A3∐3A3: S = A1⊕S((A1, 2A1, 3A1, 6A1) ⊂ A3∐3A3).
Deg (A1, 2A1,A1, 3A1, 6A1) ⊂ A3 ∐ D4 ∐ 6A1:
j 19 ∗
H H6,2
orbits of (α2,4, α1,4, α2,5, α1,5, α1,1)
(S⊥Nj )
(2) A2
Deg (A1,A1, 3A1, 3A1, 3A1) ⊂ 2A1 ∐ 3A3:
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j 19 21
H H6,3 H6,1
orbits of (α1,3, α3,3, α1,4, α2,4, α3,4) (α1,1, α3,1, α1,5, α2,5, α3,5)
(S⊥Nj )
(2) 2A1 2A1
Deg (A1,A1, 3A1, 3A1, 3A1) ⊂ A1∐D4∐3A2: S = A1⊕S((A1, 3A1, 3A1, 3A1) ⊂ D4∐3A2).
Deg (A1, 3A1,A1, 3A1, 3A1) ⊂ D4 ∐ D4 ∐ 3A1:
j 19 ∗
H H6,1
orbits of (α2,3, α1,3, α2,4, α1,4, α1,5)
(S⊥Nj )
(2) A1 ⊕A2
Deg (A1,A1, 3A1, 3A1, 6A1) ⊂ 14A1:
j 19 21 23
H H6,3 H6,1 H6,1
orbits of (α1,3, α3,3, α1,4, α3,4, α1,1) (α1,1, α3,1, α1,5, α3,5, α1,3) (α1, α5, α3, α7, α2)
(S⊥Nj)
(2) 2A1 2A1 2A1
Deg (A1,A1, 6A1, 3A1, 3A1) ⊂ 8A1 ∐ 3A2: S = A1 ⊕ S((3A1, 3A1, 6A1) ⊂ 3A2 ∐ 6A1).
Deg (A1, 3A1,A1, 3A1, 6A1) ⊂ D4 ∐ 10A1: S = A1 ⊕ S((A1, 3A1, 3A1, 6A1) ⊂ D4 ∐ 9A1).
Deg (A1,A1, 3A1, 3A1, 6A1) ⊂ A1∐D4∐3A3: S = A1⊕S((A1, 3A1, 3A1, 6A1) ⊂ D4∐3A3).
Deg (A1, 3A1,A1, 3A1, 6A1) ⊂ D4 ∐ D4 ∐ 6A1:
j 19 ∗ 19 ∗
H H6,1 H6,2
orbits of (α2,3, α1,3, α2,4, α1,4, α1,1) (α2,5, α1,5, α2,6, α1,6, α1,1)
(S⊥Nj )
(2) 2A2 A3
Deg (A1,A1, 3A1, 3A1, 6A1) ⊂ 2A1 ∐ 3D4: S = 2A1 ⊕ S((3A1, 3A1, 6A1) ⊂ 3D4).
Deg (A1,A1, 3A1, 6A1, 6A1) ⊂ 5A1 ∐ 6A2: S = 2A1 ⊕ S((3A1, 6A1, 6A1) ⊂ 3A1 ∐ 6A2).
Deg (A1,A1, 3A1, 6A1, 6A1) ⊂ A1 ∐ D4 ∐ 6A2:
S = A1 ⊕ S((A1, 3A1, 6A1, 6A1) ⊂ D4 ∐ 6A2).
Deg (A1,A1, 3A1, 6A1, 6A1) ⊂ 2A1 ∐ 3A5: S = 2A1 ⊕ S((3A1, 6A1, 6A1) ⊂ 3A5).
Deg (A1, 2A1, 2A1, 3A1, 3A1) ⊂ A5 ∐ 6A1:
j 18
H H6,2
orbits of (α3,1, α2,1, α1,1, α1,2, α3,2)
(S⊥Nj)
(2) A2
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18 18 18
H6,2 H6,2 H6,2
(α3,1, α2,1, α1,1, α1,2, α4,2) (α3,1, α2,1, α1,1, α1,2, α5,2) (α3,1, α2,1, α1,1, α2,2, α4,2)
A2 A2 A2
Deg (A1, 2A1, 2A1, 3A1, 3A1) ⊂ A5 ∐ 3A2:
j 18 18
H H6,2 H6,2
orbits of (α3,1, α2,1, α1,1, α1,2, α2,2) (α3,1, α2,1, α1,1, α2,2, α3,2)
(S⊥Nj )
(2) A2 A2
Deg (A1, 2A1, 3A1, 3A1, 3A1) ⊂ 6A1∐3A2: S = A1⊕S((2A1, 3A1, 3A1, 3A1) ⊂ 5A1∐3A2).
Deg (A1, 2A1, 3A1, 3A1, 3A1) ⊂ 3A1∐3A3: S = A1⊕S((2A1, 3A1, 3A1, 3A1) ⊂ 2A1∐3A3).
Deg (A1, 2A1, 3A1, 3A1, 3A1) ⊂ A3 ∐ 9A1:
j 18 ∗ 21 ∗
H H6,2 H6,1
orbits of (α3,1, α2,1, α1,2, α3,2, α5,2) (α2,2, α1,2, α2,3, α1,5, α3,5)
(S⊥Nj )
(2) A1 ⊕A2 A3
Deg (A1, 2A1, 3A1, 3A1, 3A1) ⊂ A3 ∐ 3A1 ∐ 3A2:
j 14 14 21
H H6,1 H6,1 H6,1
orbits of (α4,1, α5,1, α4,2, α1,2, α2,2) (α4,1, α5,1, α1,2, α3,2, α4,2) (α2,2, α1,2, α2,3, α1,5, α2,5)
(S⊥Nj )
(2) A3 A3 A3
Deg (A1, 2A1, 3A1, 3A1, 3A1) ⊂ A3 ∐ 3A3:
j 18 18
H H6,2 H6,2
orbits of (α3,1, α2,1, α1,2, α2,2, α3,2) (α3,1, α2,1, α2,2, α3,2, α4,2)
(S⊥Nj )
(2) A1 ⊕A2 A1 ⊕ A2
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Deg (A1, 3A1, 2A1, 3A1, 3A1) ⊂ D4 ∐ 8A1:
j 19 ∗
H H6,1
orbits of (α2,3, α1,3, α2,1, α1,4, α1,5)
(S⊥Nj)
(2) 2A1 ⊕ A2
Deg (A1, 3A1, 2A1, 3A1, 3A1) ⊂ D4 ∐ 2A1 ∐ 3A2:
j 19 ∗
H H6,2
orbits of (α2,5, α1,5, α1,4, α2,1, α4,1)
(S⊥Nj )
(2) 2A1 ⊕A2
Deg (A1, 2A1, 3A1, 3A1, 6A1) ⊂ 15A1:
j 19 ∗ 23 ∗
H H6,2 H6,1
orbits of (α4,4, α1,4, α4,1, α1,5, α1,1) (α1, α16, α3, α7, α2)
(S⊥Nj )
(2) 2A1 ⊕A2 3A1
Deg (A1, 2A1, 6A1, 3A1, 3A1) ⊂ 9A1∐3A2: S = A1⊕S((2A1, 6A1, 3A1, 3A1) ⊂ 8A1∐3A2).
Deg (A1, 2A1, 3A1, 3A1, 6A1) ⊂ 6A1∐3A3: S = A1⊕S((2A1, 3A1, 3A1, 6A1) ⊂ 5A1∐3A3).
Deg (A1, 2A1, 3A1, 3A1, 6A1) ⊂ A3 ∐ 12A1:
j 19 ∗ 19 ∗
H H6,2 H6,2
orbits of (α2,4, α1,4, α4,1, α1,5, α1,1) (α2,4, α1,4, α1,5, α1,6, α1,1)
(S⊥Nj )
(2) A1 ⊕A2 2A1
Deg (A1, 3A1, 3A1, 2A1, 6A1) ⊂ 7A1 ∐ 2D4:
S = A1 ⊕ S((2A1, 6A1, 3A1, 3A1) ⊂ 2D4 ∐ 6A1).
Deg (A1, 3A1, 2A1, 6A1, 3A1) ⊂ D4 ∐ 2D4 ∐ 3A1:
j 19 ∗
H H6,1
orbits of (α2,3, α1,3, α2,1, α1,1, α1,4)
(S⊥Nj )
(2) A1 ⊕ 2A2
Deg (A1, 2A1, 3A1, 3A1, 6A1) ⊂ A3 ∐ 3A2 ∐ 6A1:
j 14 14 21
H H6,1 H6,1 H6,1
orbits of (α4,1, α5,1, α1,2, α2,2, α5,2) (α4,1, α5,1, α2,2, α3,2, α5,2) (α2,2, α1,2, α1,5, α2,5, α1,3)
(S⊥Nj )
(2) A3 A3 A3
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Deg (A1, 2A1, 3A1, 3A1, 6A1) ⊂ A3 ∐ 3A1 ∐ 3A3:
j 19 ∗
H H6,2
orbits of (α2,4, α1,4, α1,5, α2,1, α1,1)
(S⊥Nj)
(2) A1 ⊕ A2
Deg ((A1, 2A1, 3A1, 3A1, 6A1) ⊂ 3A1∐3D4)1: S = A1⊕S((2A1, 3A1, 3A1, 6A1) ⊂ 2A1∐3D4).
Deg ((A1, 2A1, 3A1, 3A1, 6A1) ⊂ 3A1 ∐ 3D4)2:
j 19 ∗
H H6,1
orbits of (α4,4, α1,4, α2,1, α4,1, α1,1)
(S⊥Nj )
(2) A1 ⊕ 2A2
Deg (A1, 3A1, 2A1, 3A1, 6A1) ⊂ D4 ∐ 11A1:
j 19 ∗ 19 ∗
H H6,2 H6,2
orbits of (α2,5, α1,5, α1,4, α4,, α1,1) (α2,5, α1,5, α1,4, α1,6, α1,1)
(S⊥Nj )
(2) 2A1 ⊕ A2 3A1
Deg (A1, 3A1, 2A1, 3A1, 6A1) ⊂ D4 ∐ 2A1 ∐ 3A3:
j 19 ∗
H H6,2
orbits of (α2,5, α1,5, α1,4, α2,1, α1,1)
(S⊥Nj)
(2) 2A1 ⊕ A2
Deg (A1, 2A1, 3A1, 3A1, 6A1) ⊂ A3 ∐ 3D4:
j 14 ∗ 19 ∗
H H6,1 H6,2
orbits of (α4,1, α5,1, α3,2, α4,2, α5,2) (α2,4, α1,4, α2,1, α4,1, α1,1)
(S⊥Nj )
(2) A3 2A2
Deg (A1, 2A1, 6A1, 3A1, 3A1) ⊂ A1 ∐ 2D4 ∐ 3A2:
S = A1 ⊕ S((2A1, 6A1, 3A1, 3A1) ⊂ 2D4 ∐ 3A2).
Deg (A1, 3A1, 3A1, 3A1, 3A1) ⊂ A1 ∐ 3A2 ∐ 3A2:
S = A1 ⊕ S((3A1, 3A1, 3A1, 3A1) ⊂ 3A2 ∐ 3A2).
Deg (A1, 3A1, 3A1, 3A1, 3A1) ⊂ 4A1 ∐ 3A3:
j 18 ∗ 21 ∗
H H6,2 H6,1
orbits of (α3,1, α5,2, α1,2, α2,2, α3,2) (α2,2, α2,3, α1,5, α2,5, α3,5)
(S⊥Nj )
(2) 2A1 ⊕ A2 A1 ⊕ A3
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Deg (A1, 3A1, 3A1, 3A1, 3A1) ⊂ A1 ∐ 3A4: S = A1 ⊕ S((3A1, 3A1, 3A1, 3A1) ⊂ 3A4).
Deg (A1, 3A1, 3A1, 3A1, 3A1) ⊂ D4 ∐ 3A1 ∐ 3A2:
j 19 ∗
H H6,2
orbits of (α2,5, α1,5, α1,6, α2,1, α4,1)
(S⊥Nj)
(2) A1 ⊕ A3
Deg (A1, 3A1, 3A1, 3A1, 3A1) ⊂ D4 ∐ 3A3:
j 18 18
H H6,2 H6,2
orbits of (α2,5, α1,5, α1,2, α2,2, α3,2) (α2,5, α1,5, α2,2, α3,2, α4,2)
(S⊥Nj )
(2) 3A1 3A1
Deg (A1, 3A1, 3A1, 3A1, 6A1) ⊂ 16A1:
j 23 ∗
H H6,1
orbits of (α24, α3, α7, α10, α2)
(S⊥Nj)
(2) 3A1
Deg (A1, 3A1, 3A1, 3A1, 6A1) ⊂ 7A1 ∐ 3A3:
j 21 ∗
H H6,1
orbits of (α2,2, α1,5, α3,5, α2,3, α1,3)
(S⊥Nj )
(2) A1 ⊕A3
Deg (A1, 6A1, 3A1, 3A1, 3A1) ⊂ 7A1 ∐ 3A3: S = A1 ⊕ S((3A1, 3A1, 3A1, 6A1) ⊂ 3A3 ∐ 6A1).
Deg (A1, 3A1, 3A1, 3A1, 6A1) ⊂ A1 ∐ 3A2 ∐ 3A3:
S = A1 ⊕ S((3A1, 3A1, 3A1, 6A1) ⊂ 3A2 ∐ 3A3).
Deg (A1, 3A1, 3A1, 3A1, 6A1) ⊂ D4 ∐ 12A1:
j 19 ∗ 19 ∗
H H6,1 H6,2
orbits of (α2,3, α1,3, α1,4, α1,5, α1,1) (α2,5, α1,5, α1,6, α4,1, α1,1)
(S⊥Nj )
(2) 2A1 ⊕ A2 A1 ⊕ A3
Deg (A1, 3A1, 3A1, 3A1, 6A1) ⊂ 4A1 ∐ 3D4: S = A1 ⊕ S((3A1, 3A1, 3A1, 6A1) ⊂ 3A1 ∐ 3D4).
Deg (A1, 3A1, 3A1, 3A1, 6A1) ⊂ D4 ∐ 3A1 ∐ 3A3:
j 19 ∗
H H6,2
orbits of (α2,5, α1,5, α1,6, α2,1, α1,1)
(S⊥Nj)
(2) A1 ⊕ A3
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Deg (A1, 3A1, 3A1, 3A1, 6A1) ⊂ D4 ∐ 3D4:
j 19 ∗
H H6,2
orbits of (α2,5, α1,5, α2,1, α4,1, α1,1)
(S⊥Nj )
(2) A2 ⊕A3
Deg (A1, 3A1, 3A1, 3A1, 6A1) ⊂ A1 ∐ 3D5: S = A1 ⊕ S((3A1, 3A1, 3A1, 6A1) ⊂ 3D5).
Deg (A1, 3A1, 3A1, 6A1, 6A1) ⊂ 4A1 ∐ 3A5: S = A1 ⊕ S((3A1, 3A1, 6A1, 6A1) ⊂ 3A1 ∐ 3A5).
Deg (A1, 3A1, 3A1, 6A1, 6A1) ⊂ A1 ∐ 3E6: S = A1 ⊕ S((3A1, 3A1, 6A1, 6A1) ⊂ 3E6).
Deg (A1, 3A1, 3A1, 6A1, 6A1) ⊂ D4 ∐ 3A5:
j 18 ∗
H H6,1
orbits of (α2,5, α1,5, α3,2, α2,2, α1,2)
(S⊥Nj )
(2) A5
Deg (2A1, 2A1, 3A1, 3A1, 3A1) ⊂ 2A2 ∐ 9A1:
j 18
H H6,2
orbits of (α1,1, α2,1, α1,2, α3,2, α1,5)
(S⊥Nj )
(2) A1
18 18 18
H6,2 H6,2 H6,2
(α1,1, α2,1, α1,2, α4,2, α1,5) (α1,1, α2,1, α1,2, α5,2, α1,5) (α1,1, α2,1, α2,2, α4,2, α1,5)
A1 A1 A1
Deg (2A1, 2A1, 3A1, 3A1, 3A1) ⊂ 2A2 ∐ 3A1 ∐ 3A2:
j 18 18
H H6,2 H6,2
orbits of (α1,1, α2,1, α1,5, α1,2, α2,2) (α1,1, α2,1, α1,5, α2,2, α3,2)
(S⊥Nj )
(2) A1 A1
Deg (2A1, 2A1, 3A1, 3A1, 3A1) ⊂ 2A2 ∐ 3A3:
j 12 12 12
H H6,2 H6,2 H6,2
orbits of (α1,1, α3,1, α1,2, α3,2, α4,2) (α1,1, α3,1, α2,2, α3,2, α4,2) (α1,1, α3,1, α3,2, α4,2, α5,2)
(S⊥Nj )
(2) A2 A2 A2
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18 18
H6,2 H6,2
(α1,1, α2,1, α1,2, α2,2, α3,2) (α1,1, α2,1, α2,2, α3,2, α4,2)
A2 A2
Deg (2A1, 3A1, 3A1, 3A1, 3A1) ⊂ 8A1 ∐ 3A2:
j 19 ∗
H H6,2
orbits of (α1,4, α1,5, α1,6, α2,1, α4,1)
(S⊥Nj )
(2) 4A1
Deg (2A1, 3A1, 3A1, 3A1, 3A1) ⊂ 2A1 ∐ 3A2 ∐ 3A2:
j 22 ∗
H H6,1
orbits of (α1,6, α1,1, α2,1, α1,2, α2,2)
(S⊥Nj )
(2) A2
Deg (2A1, 3A1, 3A1, 3A1, 3A1) ⊂ 5A1 ∐ 3A3:
j 18 18
H H6,2 H6,2
orbits of (α1,1, α5,2, α1,2, α2,2, α3,2) (α2,1, α5,2, α1,2, α2,2, α3,2)
(S⊥Nj )
(2) A1 ⊕A2 A1 ⊕ A2
Deg (2A1, 3A1, 3A1, 3A1, 3A1) ⊂ 2A1 ∐ 3A4:
j 14 ∗
H H6,1
orbits of (α5,1, α1,2, α2,2, α3,2, α4,2)
(S⊥Nj )
(2) D4
Deg (2A1, 3A1, 3A1, 3A1, 6A1) ⊂ 2A1 ∐ 3A2 ∐ 3A3:
j 14 ∗ 21 ∗
H H6,1 H6,1
orbits of (α5,1, α1,2, α2,2, α4,2, α5,2) (α1,2, α1,5, α2,5, α2,3, α1,3)
(S⊥Nj )
(2) D4 A3
Deg (2A1, 3A1, 3A1, 3A1, 6A1) ⊂ 8A1 ∐ 3A3:
j 19 ∗ 21 ∗
H H6,2 H6,1
orbits of (α1,4, α1,5, α1,6, α2,1, α1,1) (α1,2, α1,5, α3,5, α2,3, α1,3)
(S⊥Nj )
(2) 4A1 A3
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Deg (2A1, 6A1, 3A1, 3A1, 3A1) ⊂ 2D4 ∐ 9A1:
j 19 ∗ 19 ∗
H H6,1 H6,3
orbits of (α2,1, α1,1, α1,3, α1,4, α1,5) (α2,1, α1,1, α1,4, α3,4, α4,4)
(S⊥Nj )
(2) 3A1 ⊕ A2 D4
Deg (2A1, 6A1, 3A1, 3A1, 3A1) ⊂ 2D4 ∐ 3A3:
j 19 ∗
H H6,3
orbits of (α2,1, α1,1, α1,4, α2,4, α3,4)
(S⊥Nj )
(2) D4
Deg (2A1, 3A1, 3A1, 3A1, 6A1) ⊂ 5A1 ∐ 3D4:
j 14 ∗ 19 ∗
H H6,1 H6,2
orbits of (α5,1, α1,2, α3,2, α4,2, α5,2) (α1,4, α1,5, α2,1, α4,1, α1,1)
(S⊥Nj )
(2) D4 3A1 ⊕ A2
Deg (2A1, 3A1, 3A1, 3A1, 6A1) ⊂ 2A1 ∐ 3D5:
j 14 ∗
H H6,1
orbits of (α5,1, α2,2, α3,2, α4,2, α5,2)
(S⊥Nj )
(2) D4
Deg (3A1, 3A1, 3A1, 3A1, 3A1) ⊂ 3A1 ∐ 3A2 ∐ 3A2:
j 12 ∗ 18 ∗ 22 ∗
H H6,2 H6,2 H6,1
orbits of (α2,2, α1,2, α3,2, α5,2, α6,2) (α1,5, α1,2, α2,2, α4,2, α5,2) (α1,7, α1,1, α2,1, α1,2, α2,2)
(S⊥Nj )
(2) D4 4A1 A2
Deg (3A1, 3A1, 3A1, 3A1, 3A1) ⊂ 3A1 ∐ 3A4:
j 12 ∗ 18 ∗
H H6,2 H6,2
orbits of (α6,2, α1,2, α2,2, α3,2, α4,2) (α1,5, α1,2, α2,2, α3,2, α4,2)
(S⊥Nj )
(2) D4 4A1
Deg (3A1, 3A1, 3A1, 3A1, 3A1) ⊂ 3A5:
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j 12 ∗ 18 ∗
H H6,2 H6,2
orbits of (α1,2, α3,2, α4,2, α5,2, α6,2) (α1,2, α2,2, α3,2, α4,2, α5,2)
(S⊥Nj )
(2) D4 3A1 ⊕ A2
Deg (3A1, 3A1, 3A1, 3A1, 6A1) ⊂ 3A3 ∐ 3A3:
j 21 ∗
H H6,1
orbits of (α1,5, α2,5, α3,5, α2,3, α1,3)
(S⊥Nj )
(2) 2A1 ⊕A3
Deg (3A1, 3A1, 3A1, 3A1, 6A1) ⊂ 6A1 ∐ 3D4:
j 19 ∗
H H6,2
orbits of (α1,5, α1,6, α2,1, α4,1, α1,1)
(S⊥Nj )
(2) 2A1 ⊕A3
Deg (3A1, 3A1, 3A1, 3A1, 6A1) ⊂ 3D6:
j 14 ∗
H H6,1
orbits of (α1,2, α2,2, α3,2, α4,2, α5,2)
(S⊥Nj)
(2) D5
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Table 4: Additionally to Tables 2 and 3, we give the list which is important for classification
of Picard lattices of K3 surfaces (see [18]).
List 1: The list of cases denoted by o (old) in Table 2, when the degeneration of K3
surfaces with the symplectic automorphism group D6 has, actually, the maximal finite sym-
plectic automorphism group G which contains D6 and |G| > |D6| = 6. The group G has less
orbits and less codimension of the degeneration than D6. The group D6 and its degeneration
is shown to the left, and the group G (defined by n as an abstract group; see Table 1) and its
degeneration (classified in [16], [17]) is shown to the right from the sign ⇐=. For classifica-
tion of Picard lattices S of K3 surfaces with maximal finite symplectic automorphism group
D6, lines of Table 2 which are denoted by o must be removed.
(n = 6, (A1,A1, 3A1, 3A1) ⊂ 8A1) ⇐= (n = 18, ((2A1, 6A1) ⊂ 8A1)II);
(n = 6, (A1, 3A1,A1, 3A1) ⊂ D4 ∐ D4)) ⇐= (n = 18, (2A1, 6A1) ⊂ 2D4);
(n = 6, (A1, 3A1, 2A1, 6A1) ⊂ D4 ∐ 2D4) ⇐= (n = 30, (3A1, 9A1) ⊂ 3D4);
(n = 6, (3A1, 3A1, 3A1, 3A1) ⊂ 3A2 ∐ 3A2) ⇐= (n = 18, (6A1, 6A1) ⊂ 6A2);
(n = 6, (3A1, 3A1, 6A1, 6A1) ⊂ 3A2 ∐ 6A2) ⇐= (n = 30, (9A1, 9A1) ⊂ 9A2);
(n = 6, (A1,A1, 3A1,A1, 3A1) ⊂ A1 ∐ D4 ∐ D4);
⇐= (n = 18,


A1 3A1 7A1
2A1 2D4
6A1

 ⊂ A1 ∐ 2D4);
(n = 6, (A1,A1, 3A1, 3A1, 3A1) ⊂ 2A1 ∐ 3A3)
⇐= (n = 18,


2A1 5A1 (8A1)II
3A1 3A3
6A1

 ⊂ 2A1 ∐ 3A3);
(n = 6, (A1, 3A1,A1, 3A1, 3A1) ⊂ D4 ∐ D4 ∐ 3A1)
⇐= (n = 18,


2A1 5A1 2D4
3A1 9A1
6A1

 ⊂ 3A1 ∐ 2D4);
(n = 6, (A1,A1, 3A1, 3A1, 6A1) ⊂ 14A1)
⇐= (n = 18,


2A1 (8A1)I (8A1)II
6A1 12A1
6A1

 ⊂ 14A1);
(n = 6, (A1, 3A1,A1, 3A1, 6A1) ⊂ D4 ∐ D4 ∐ 6A1)
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⇐= (n = 18,


2A1 2D4 (8A1)I
6A1 12A1
6A1

 ⊂ 2D4 ∐ 6A1);
(n = 6, (A1, 2A1, 3A1, 3A1, 6A1) ⊂ 15A1)
⇐= (n = 30, (3A1, 3A1, 9A1) ⊂ 15A1);
(n = 6, (A1, 3A1, 2A1, 6A1, 3A1) ⊂ D4 ∐ 2D4 ∐ 3A1)
⇐= (n = 30, (3A1, 3A1, 9A1) ⊂ 3A1 ∐ 3D4);
(n = 6, (A1, 2A1, 3A1, 3A1, 6A1) ⊂ 3A1 ∐ 3D4)
⇐= (n = 30, (3A1, 3A1, 9A1) ⊂ 3A1 ∐ 3D4);
(n = 6, (A1, 3A1, 3A1, 3A1, 3A1) ⊂ A1 ∐ 3A2 ∐ 3A2)
⇐= (n = 18, (A1, 6A1, 6A1) ⊂ A1 ∐ 6A2);
(n = 6, (A1, 3A1, 3A1, 3A1, 6A1) ⊂ D4 ∐ 3D4)
⇐= (n = 34, (4A1, 12A1) ⊂ 4D4);
(n = 6, (2A1, 3A1, 3A1, 3A1, 3A1) ⊂ 2A1 ∐ 3A2 ∐ 3A2)
⇐= (n = 18,


2A1 (8A1)I (8A1)I
6A1 6A2
6A1

 ⊂ 2A1 ∐ 6A2);
(n = 6, (3A1, 3A1, 3A1, 3A1, 3A1) ⊂ 3A1 ∐ 3A2 ∐ 3A2)
⇐= (n = 18, (3A1, 6A1, 6A1) ⊂ 3A1 ∐ 6A2);
(n = 6, (3A1, 3A1, 3A1, 3A1, 3A1) ⊂ 3A5)
⇐= (n = 18,


3A1 3A3 9A1
6A1 6A2
6A1

 ⊂ 3A5);
(n = 6, (3A1, 3A1, 3A1, 3A1, 6A1) ⊂ 3A3 ∐ 3A3)
⇐= (n = 34, ((6A1)I , 12A1) ⊂ 6A3).
4 Classification of degenerations and
Picard lattices S of Ka¨hlerian K3 surfaces with
the symplectic automorphism group C4.
This classification is given in tables 5, 6 and 7 of this Section.
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Table 5: Types and lattices S of degenerations of Ka¨hlerian K3 surfaces with the symplectic
automorphism group G = C4.
n |G| i G rkSG qSG Deg rkS qS
4 4 1 C4 14 2
+2
2 , 4
+4
II 14 2
+2
2 , 4
+4
II ∗
4 4 1 C4 14 2
+2
2 , 4
+4
II A1 15 2
−3
5 , 4
+4
II ∗
2A1 15 4
−5
1 ∗
4A1 15 2
+2
2 , 4
+2
II , 8
+1
7 ∗
A2 15 2
+1
1 , 4
−4
II ∗
(A1,A1) ⊂ 2A1 o 16 2
+2
II , 4
+4
II
(A1,A1) ⊂ A2 16 2
+2
2 , 4
+4
II , 3
+1 ∗
(A1, 2A1) ⊂ 3A1 16 2
+1
7 , 4
−5
1 ∗
(A1,A2) ⊂ A1 ∐ A2 16 2
+2
0 , 4
+4
II ∗
(A1, 4A1) ⊂ 5A1 16 2
+3
1 , 4
+2
II , 8
+1
7 ∗
(2A1,A2) ⊂ A4 16 4
−4
II ∗
(A2,A2) ⊂ 2A2 o 16 4
+4
II ∗
(2A1, 4A1) ⊂ 6A1 16 4
−3
7 , 8
+1
1 ∗
(2A1, 4A1) ⊂ 2A3 16 4
−4
0 ∗
(A2, 4A1) ⊂ A2 ∐ 4A1 16 2
−1
5 , 4
+2
II , 8
−1
3 ∗
((4A1, 4A1) ⊂ 8A1)1 16 2
−2
6 , 8
−2
2 ∗
((4A1, 4A1) ⊂ 8A1)2 o 16 4
+4
0 ∗
(4A1, 4A1) ⊂ 4A2 16 2
−2
6 , 4
+2
II , 3
+1 ∗
(A1,A1,A1) ⊂ A3 o 17 4
+5
7 ∗
(A1,A1, 2A1) ⊂ 4A1 o 17 4
+5
7 ∗
(A1,A1, 2A1) ⊂ A2 ∐ 2A1 17 4
−5
1 , 3
+1 ∗
(A1,A1,A2) ⊂ A2 ∐ A2 17 2
+1
1 , 4
+4
II , 3
+1 ∗
(A1,A1, 4A1) ⊂ 6A1 o 17 2
+2
II , 4
+2
II , 8
+1
7
(A1,A1, 4A1) ⊂ A2 ∐ 4A1 17 2
+2
2 , 4
+2
II , 8
+1
7 , 3
+1 ∗
(A1, 2A1,A2) ⊂ A1 ∐ A4 17 2
+1
7 , 4
−4
II ∗
(A1,A2,A2) ⊂ A1 ∐ 2A2 o 17 2
+1
7 , 4
+4
II ∗
(A1, 2A1, 4A1) ⊂ 7A1 17 2
+1
7 , 4
+3
1 , 8
−1
3 ∗
(A1, 2A1, 4A1) ⊂ A1 ∐ 2A3 17 2
+1
7 , 4
−4
0 ∗
(A1, 4A1,A2) ⊂ 5A1 ∐A2 17 2
−2
4 , 4
+2
II , 8
+1
7 ∗
(A1, (4A1, 4A1)1) ⊂ 9A1 17 2
+3
1 , 8
+2
6 ∗
(A1, (4A1, 4A1)2) ⊂ 9A1 17 2
+1
7 , 4
+4
0 ∗
(A1, 4A1, 4A1) ⊂ A1 ∐ 4A2 17 2
−3
5 , 4
+2
II , 3
+1 ∗
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n G rkSG Deg rkS qS
4 C4 14 (2A1,A2, 4A1) ⊂ A4 ∐ 4A1 17 4
−2
II , 8
+1
7
(A2,A2, 4A1) ⊂ 2A2 ∐ 4A1 o 17 4
+2
II , 8
+1
7 ∗
(2A1, (4A1, 4A1)1) ⊂ 10A1 17 4
+1
7 , 8
−2
4 ∗
(2A1, (4A1, 4A1)2) ⊂ 10A1 17 2
+2
0 , 4
+3
7 ∗

2A1 2A3 6A1
4A1 (8A1)1
4A1

 ⊂ 2A3 ∐ 4A1 17 4+20 , 8−13 ∗
(2A1, 4A1, 4A1) ⊂ 2A1 ∐ 4A2 17 4
+3
1 , 3
+1 ∗
(2A1, 4A1, 4A1) ⊂ 2A5 17 4
−3
7 ∗
(A2, (4A1, 4A1)1) ⊂ A2 ∐ 8A1 17 2
+1
1 , 8
+2
6 ∗
(A2, 4A1, 4A1) ⊂ A2 ∐ 4A2 17 2
+1
1 , 4
+2
II , 3
+1 ∗

4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1

 ⊂ 12A1 o 17 4+26 , 8+11 ∗


4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ 4A1 ∐ 4A2 17 2−26 , 8+17 , 3+1 ∗


4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ 4A3 17 2−26 , 16−15 ∗


4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ 4A3 o 17 4+37 ∗
(A1,A1,A1, 2A1) ⊂ A3 ∐ 2A1 o 18 4
+4
6 ∗
(A1,A1,A1, 4A1) ⊂ A3 ∐ 4A1 o 18 4
+3
5 , 8
+1
1
(A1,A1, 2A1,A2) ⊂ A2 ∐ A4 18 4
−4
II , 3
+1 ∗
(A1,A1, 2A1, 4A1) ⊂ 8A1 o 18 4
+3
5 , 8
+1
1
(A1,A1, 2A1, 4A1) ⊂ 2A1 ∐ 2A3 o 18 4
+4
6
(A1,A1, 2A1, 4A1) ⊂ A2 ∐ 6A1 18 4
+3
1 , 8
−1
3 , 3
+1 ∗
(A1,A1, 2A1, 4A1) ⊂ A2 ∐ 2A3 18 4
−4
0 , 3
+1 ∗
(A1,A1,A2, 4A1) ⊂ A2 ∐ A2 ∐ 4A1 18 2
+1
1 , 4
+2
II , 8
+1
7 , 3
+1 ∗
(A1,A1, (4A1, 4A1)1) ⊂ 10A1 o 18 2
+2
II , 8
+2
6
(A1,A1, (4A1, 4A1)2) ⊂ 10A1 o 18 4
+4
6
(A1,A1, 4A1, 4A1) ⊂ 2A1 ∐ 4A2 o 18 2
+2
II , 4
−2
II , 3
+1
(A1,A1, (4A1, 4A1)1) ⊂ A2 ∐ 8A1 18 2
−2
6 , 8
−2
2 , 3
+1 ∗
41
n G Deg rkS qS
4 C4 (A1,A1, 4A1, 4A1) ⊂ A2 ∐ 4A2 18 2
−2
6 , 4
+2
II , 3
+2 ∗
(A1, 2A1,A2, 4A1) ⊂ A1 ∐ A4 ∐ 4A1 18 2
−1
3 , 4
+2
II , 8
−1
3
(A1,A2,A2, 4A1) ⊂ A1 ∐ 2A2 ∐ 4A1 o 18 2
−1
3 , 4
+2
II , 8
+1
7 ∗
(A1, 2A1, (4A1, 4A1)1) ⊂ 11A1 18 2
+1
7 , 4
+1
1 , 8
−2
2 ∗
(A1, 2A1, (4A1, 4A1)2) ⊂ 11A1 o 18 2
+1
7 , 4
+3
7 ∗
(A1, 2A1, 4A1, 4A1) ⊂ 3A1 ∐ 4A2 18 2
+1
7 , 4
+3
1 , 3
+1

A1 3A1 5A1 5A1
2A1 2A3 6A1
4A1 (8A1)1
4A1

 ⊂ A1 ∐ 2A3 ∐ 4A1 18 2+17 , 4+20 , 8−13 ∗


A1 3A1 5A1 5A1
2A1 2A3 6A1
4A1 4A2
4A1

 ⊂ A1 ∐ 2A5 18 2+17 , 4−37 ∗
(A1,A2, (4A1, 4A1)1) ⊂ A1 ∐ A2 ∐ 8A1 18 2
+2
0 , 8
+2
6 ∗
(A1,A2, 4A1, 4A1) ⊂ A1 ∐ A2 ∐ 4A2 18 2
+2
0 , 4
+2
II , 3
+1 ∗

A1 5A1 5A1 5A1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1

 ⊂ 13A1 o 18 2+17 , 4+26 , 8+11 ∗


A1 5A1 5A1 5A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ 5A1 ∐ 4A2 18 2−35 , 8+17 , 3+1 ∗


A1 5A1 5A1 5A1
4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ A1 ∐ 4A3 18 2−35 , 16−15 ∗


A1 5A1 5A1 5A1
4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ A1 ∐ 4A3 o 18 2+17 , 4+37 ∗
(2A1,A2, (4A1, 4A1)1) ⊂ A4 ∐ 8A1 18 8
−2
2
(2A1,A2, 4A1, 4A1) ⊂ A4 ∐ 4A2 18 4
+2
II , 3
+1
(A2,A2, (4A1, 4A1)1) ⊂ A2 ∐ A2 ∐ 8A1 o 18 8
+2
6 ∗
(A2,A2, 4A1, 4A1) ⊂ A2 ∐ A2 ∐ 4A2 o 18 4
−2
II , 3
+1 ∗
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n G Deg rkS qS
4 C4


2A1 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1

 ⊂ 14A1 o 18 2+20 , 4+17 , 8+17 ∗


2A1 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ 6A1 ∐ 4A2 18 4+11 , 8+17 , 3+1 ∗


2A1 6A1 6A1 6A1
4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ 2A1 ∐ 4A3 18 4+11 , 16−15 ∗




2A1 6A1 6A1 6A1
4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ 2A1 ∐ 4A3


1
o 18 2−26 , 4
−2
4




2A1 6A1 6A1 6A1
4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ 2A1 ∐ 4A3


2
o 18 2−22 , 4
−2
II ∗


2A1 2A3 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1

 ⊂ 2A3 ∐ 8A1 o 18 2+20 , 4+26 ∗


2A1 2A3 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ 2A3 ∐ 4A2 18 4+20 , 3+1 ∗


2A1 2A3 6A1 6A1
4A1 4A2 (8A1)1
4A1 (8A1)1
4A1

 ⊂ 2A5 ∐ 4A1 18 4+17 , 8−13 ∗


2A1 2A3 6A1 6A1
4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ 2A7 18 4−26 ∗
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n G Deg rkS qS
4 C4


A2 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 18 2−15 , 8−13 , 3+1 ∗
⊂ A2 ∐ 4A1 ∐ 4A2

A2 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1
4A1 4A2 (8A1)1
4A1 4A2
4A1

 18 2−15 , 16−15 ∗
⊂ A2 ∐ 4A3

4A1 (8A1)2 (8A1)1 (8A1)1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1

 ⊂ 16A1 o 18 2+2II , 4+26 ∗


4A1 4A2 (8A1)1 (8A1)1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ 4A2 ∐ 4A2 18 2−26 , 3+2 ∗


4A1 (8A1)1 (8A1)1 (8A1)1
4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ 4A1 ∐ 4A3 o 18 4+17 , 8+17 ∗


4A1 4A2 (8A1)1 (8A1)1
4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ 4A4 18 2+22 , 5+1 ∗


4A1 4A2 (8A1)2 (8A1)1
4A1 4A2 4A2
4A1 (8A1)1
4A1

 ⊂ 4D4 o 18 4+26 ∗
(A1,A1,A1, 2A1, 4A1) ⊂ A3 ∐ 6A1 o 19 4
−2
4 , 8
−1
5
(A1,A1,A1, 2A1, 4A1) ⊂ A3 ∐ 2A3 o 19 4
+3
5 ∗
(A1,A1,A1, (4A1, 4A1)1) ⊂ A3 ∐ 8A1 o 19 4
−1
5 , 8
−2
4
(A1,A1,A1, 4A1, 4A1) ⊂ A3 ∐ 4A2 o 19 4
−3
7 , 3
+1 ∗
(A1,A1, 2A1,A2, 4A1) ⊂ A2 ∐A4 ∐ 4A1 19 4
−2
II , 8
+1
7 , 3
+1
(A1,A1, 2A1, (4A1, 4A1)1) ⊂ 12A1 o 19 4
−1
5 , 8
−2
4
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n G Deg rkS qS
4 C4 (A1,A1, 2A1, (4A1, 4A1)2) ⊂ 12A1 o 19 4
+3
5 ∗
(A1,A1, 2A1, 4A1, 4A1) ⊂ 4A1 ∐ 4A2 o 19 4
−3
7 , 3
+1 ∗

A1 2A1 5A1 5A1 3A1
A1 5A1 5A1 3A1
4A1 (8A1)1 6A1
4A1 2A3
2A1


⊂ 6A1 ∐ 2A3 o 19 4
−2
6 , 8
−1
3
(A1,A1, 2A1, 4A1, 4A1) ⊂ 2A1 ∐ 2A5 o 19 4
+3
5 ∗
(A1,A1, 2A1, (4A1, 4A1)1) ⊂ A2 ∐ 10A1 19 4
+1
7 , 8
−2
4 , 3
+1 ∗
(2A1,A1,A1, 4A1, 4A1) ⊂ 2A1 ∐ A2 ∐ 4A2 19 4
+3
1 , 3
+2 ∗

A1 A2 3A1 5A1 5A1
A1 3A1 5A1 5A1
2A1 2A3 6A1
4A1 (8A1)1
4A1


⊂ A2 ∐ 2A3 ∐ 4A1 19 4
+2
0 , 8
−1
3 , 3
+1 ∗
(A1,A1, 2A1, 4A1, 4A1) ⊂ A2 ∐ 2A5 19 4
−3
7 , 3
+1 ∗
(A1,A1,A2, (4A1, 4A1)1) ⊂ A2 ∐ A2 ∐ 8A1 19 2
+1
1 , 8
+2
6 , 3
+1 ∗
(A1,A1,A2, 4A1, 4A1) ⊂ A2 ∐ A2 ∐ 4A2 19 2
+1
1 , 4
+2
II , 3
+2 ∗

A1 2A1 5A1 5A1 5A1
A1 5A1 5A1 5A1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1


⊂ 14A1 o 19 4
−2
4 , 8
−1
5


A1 2A1 5A1 5A1 5A1
A1 5A1 5A1 5A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


⊂ 6A1 ∐ 4A2 o 19 2
+2
II , 8
−1
3 , 3
+1


A1 2A1 5A1 5A1 5A1
A1 5A1 5A1 5A1
4A1 4A2 (8A1)2
4A1 4A2
4A1


⊂ 2A1 ∐ 4A3 o 19 4
+3
5 ∗
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n G Deg rkS qS
4 C4


A1 A2 5A1 5A1 5A1
A1 5A1 5A1 5A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


19 2−26 , 8
−1
3 , 3
+2 ∗
⊂ A2 ∐ 4A1 ∐ 4A2

A1 A2 5A1 5A1 5A1
A1 5A1 5A1 5A1
4A1 4A2 (8A1)1
4A1 4A2
4A1


⊂ A2 ∐ 4A3 19 2
−2
6 , 16
−1
5 , 3
+1 ∗
(A1, (4A1, 4A1)1, 2A1,A2) ⊂ 9A1 ∐ A4 19 2
+1
7 , 8
−2
2
(A1, 2A1,A2, 4A1, 4A1) ⊂ A1 ∐ A4 ∐ 4A2 19 2
+1
7 , 4
+2
II , 3
+1
(A1,A2,A2, (4A1, 4A1)1) ⊂ A1 ∐ 2A2 ∐ 8A1 o 19 2
+1
7 , 8
+2
6 ∗
(A1,A2,A2, 4A1, 4A1) ⊂ A1 ∐ 2A2 ∐ 4A2 o 19 2
+1
7 , 4
−2
II , 3
+1 ∗

A1 3A1 5A1 5A1 5A1
2A1 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1


⊂ 15A1 o 19 2
+1
7 , 4
+1
7 , 8
+1
7 ∗


A1 3A1 5A1 5A1 5A1
2A1 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


⊂ 7A1 ∐ 4A2 19 2
+1
7 , 4
+1
1 , 8
+1
7 , 3
+1 ∗


A1 3A1 5A1 5A1 5A1
2A1 6A1 6A1 6A1
4A1 4A2 (8A1)1
4A1 4A2
4A1


⊂ 3A1 ∐ 4A3 19 2
+1
7 , 4
+1
1 , 16
−1
5 ∗

A1,


2A1 6A1 6A1 6A1
4A1 4A2 (8A1)2
4A1 4A2
4A1


1

 19 2+11 , 4−24
⊂ A1 ∐ 2A1 ∐ 4A3 o
46
n G Deg rkS qS
4 C4


A1 5A1 5A1 5A1 3A1
4A1 (8A1)2 (8A1)1 6A1
4A1 (8A1)1 6A1
4A1 2A3
2A1


⊂ 9A1 ∐ 2A3 o 19 2
+1
7 , 4
+2
6 ∗


A1 5A1 5A1 5A1 3A1
4A1 (8A1)1 (8A1)1 6A1
4A1 4A2 6A1
4A1 2A3
2A1


⊂ 5A1 ∐ 2A5 19 2
+1
7 , 4
+1
7 , 8
−1
3 ∗


A1 3A1 5A1 5A1 5A1
2A1 2A3 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


19 2+17 , 4
+2
0 , 3
+1 ∗
⊂ A1 ∐ 2A3 ∐ 4A2

A1 3A1 5A1 5A1 5A1
2A1 2A3 6A1 6A1
4A1 4A2 (8A1)1
4A1 4A2
4A1


⊂ A1 ∐ 2A7 19 2
−1
3 , 4
−2
6 ∗


A1 5A1 5A1 5A1 A1 ∐ A2
4A1 (8A1)1 (8A1)1 4A1 ∐ A2
4A1 4A2 4A1 ∐ A2
4A1 4A1 ∐ A2
A2


19 2−24 , 8
−1
3 , 3
+1 ∗
⊂ 5A1 ∐ 4A2 ∐ A2
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n G Deg rkS qS
4 C4


A1 5A1 5A1 5A1 A1 ∐ A2
4A1 4A2 (8A1)1 4A1 ∐ A2
4A1 4A2 4A1 ∐ A2
4A1 4A1 ∐ A2
A2


19 2−24 , 16
−1
5 ∗
⊂ A1 ∐ 4A3 ∐ A2

A1 5A1 5A1 5A1 5A1
4A1 (8A1)1 (8A1)1 (8A1)1
4A1 4A2 (8A1)2
4A1 4A2
4A1


⊂ 5A1 ∐ 4A3 o 19 2
+1
7 , 4
+1
7 , 8
+1
7 ∗


A1 5A1 5A1 5A1 5A1
4A1 4A2 (8A1)1 (8A1)1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


19 2−35 , 3
+2 ∗
⊂ A1 ∐ 4A2 ∐ 4A2

A1 5A1 5A1 5A1 5A1
4A1 4A2 (8A1)1 (8A1)1
4A1 4A2 (8A1)1
4A1 4A2
4A1


⊂ A1 ∐ 4A4 19 2
+3
1 , 5
+1 ∗


A1 5A1 5A1 5A1 5A1
4A1 4A2 (8A1)2 (8A1)1
4A1 4A2 4A2
4A1 (8A1)1
4A1


⊂ A1 ∐ 4D4 o 19 2
+1
7 , 4
+2
6 ∗


2A1 A4 6A1 6A1 6A1
A2 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


19 8+17 , 3
+1 ∗
⊂ A4 ∐ 4A1 ∐ 4A2
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n G Deg rkS qS
4 C4


2A1 A4 6A1 6A1 6A1
A2 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1
4A1 4A2 (8A1)1
4A1 4A2
4A1


19 16−15 ∗
⊂ A4 ∐ 4A3

2A1 6A1 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1 (8A1)1
4A1 4A2 (8A1)2
4A1 4A2
4A1


⊂ 6A1 ∐ 4A3 o 19 2
−2
2 , 8
−1
3 ∗


2A1 6A1 6A1 6A1 6A1
4A1 4A2 (8A1)1 (8A1)1
4A1 4A2 (8A1)1
4A1 4A2
4A1


⊂ 2A1 ∐ 4A4 19 4
+1
1 , 5
+1 ∗


2A1 2A3 6A1 6A1 6A1
4A1 4A2 (8A1)1 (8A1)1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


⊂ 2A5 ∐ 4A2 19 4
+1
7 , 3
+1 ∗


2A1 6A1 6A1 6A1 6A1
4A1 4A2 (8A1)2 (8A1)1
4A1 4A2 4A2
4A1 (8A1)1
4A1


⊂ 2A1 ∐ 4D4 o 19 2
−2
4 , 4
−1
5 ∗


2A1 2A3 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1 (8A1)1
4A1 4A2 (8A1)2
4A1 4A2
4A1


⊂ 2A3 ∐ 4A3 o 19 2
−2
4 , 4
−1
5 ∗
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n G Deg rkS qS
4 C4


2A1 2A3 6A1 6A1 6A1
4A1 4A2 (8A1)1 (8A1)1
4A1 4A2 (8A1)1
4A1 4A2
4A1


⊂ 2A9 19 4
−1
5 ∗


A2 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1
4A1 4A2 (8A1)1 (8A1)1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


19 2−15 , 3
+2 ∗
⊂ A2 ∐ 4A2 ∐ 4A2

A2 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1
4A1 4A2 (8A1)1 (8A1)1
4A1 4A2 (8A1)1
4A1 4A2
4A1


19 2−15 , 5
+1 ∗
⊂ A2 ∐ 4A4
Table 6: Some markings S ⊂ Nj , j = 1, . . . , 24, by Niemeier lattices, and lattices S
⊥
Nj
of degenerations of Ka¨hlerian K3 surfaces with the symplectic automorphism group C4 in
notations of [14] — [17].
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Deg A1: S = A1 ⊕ S(C4).
Deg 2A1:
j 23 ∗
H H4,1
orbit of α8
(S⊥Nj)
(2) 4A1
Deg 4A1:
23 ∗
H4,1
α2
4A1
Deg A2:
22 ∗
H4,1
α1,1
A1 ⊕ 2A2
Deg (A1,A1) ⊂ 2A1:
j 18 21 23
H H4,1 H4,1 H4,1
orbits of (α1,5, α3,5) (α1,2, α3,2) (α1, α17)
(S⊥Nj )
(2) 2A1 2A1 2A1
Deg (A1,A1) ⊂ A2: S = A2 ⊕ S(C4).
Deg (A1, 2A1) ⊂ 3A1: S = A1 ⊕ S(2A1).
Deg (A1,A2) ⊂ A1 ∐ A2: S = A1 ⊕ S(A2).
Deg (A1, 4A1) ⊂ 5A1: S = A1 ⊕ S(4A1).
Deg (2A1,A2) ⊂ A4:
j 20 ∗
H H4,1
orbits of (α1,2, α2,2)
(S⊥Nj )
(2) A4
Deg (A2,A2) ⊂ 2A2:
j 22 ∗
H H4,1
orbits of (α1,1, α1,11)
(S⊥Nj )
(2) 2A2
Deg (2A1, 4A1) ⊂ 6A1:
j 23 ∗
H H4,1
orbits of (α8, α2)
(S⊥Nj)
(2) 4A1
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Deg (2A1, 4A1) ⊂ 2A3:
j 13 ∗ 18 ∗ 21 ∗
H H4,1 H4,1 H4,1
orbits of (α5,1, α4,1) (α3,1, α2,1) (α2,3, α1,3)
(S⊥Nj)
(2) D5 D4 2A1 ⊕ A3
Deg (A2, 4A1) ⊂ A2 ∐ 4A1:
j 22 ∗
H H4,1
orbits of (α1,1, α1,3)
(S⊥Nj )
(2) A1 ⊕ 2A2
Deg ((4A1, 4A1) ⊂ 8A1)1:
j 19 ∗ 22 ∗ 23 ∗
H H4,1 H4,1 H4,1
orbits of (α1,1, α4,1) (α1,3, α1,6) (α2, α3)
(S⊥Nj )
(2) 2A3 2A1 ⊕ 2A2 4A1
Deg ((4A1, 4A1) ⊂ 8A1)2:
j 19 ∗ 21 ∗ 23 ∗
H H4,1 H4,1 H4,1
orbits of (α1,1, α3,1) (α1,4, α3,4) (α2, α7)
(S⊥Nj )
(2) 2A3 2A1 ⊕A3 4A1
Deg (4A1, 4A1) ⊂ 4A2:
j 18 ∗ 21 ∗ 22 ∗
H H4,1 H4,1 H4,1
orbits of (α1,1, α2,1) (α1,4, α2,4) (α1,3, α2,3)
(S⊥Nj)
(2) D4 2A1 ⊕ A3 2A1 ⊕ 2A2
Deg (A1,A1,A1) ⊂ A3:
j 18 ∗ 21 ∗
H H4,1 H4,1
orbits of (α1,5, α2,5, α3,5) (α1,2, α2,2, α3,2)
(S⊥Nj)
(2) 0 2A1
Deg (A1,A1, 2A1) ⊂ 4A1:
j 21 ∗
H H4,1
orbits of (α1,2, α3,2, α1,1)
(S⊥Nj )
(2) 0
Deg (A1,A1, 2A1) ⊂ A2 ∐ 2A1: S = A2 ⊕ S(2A1).
Deg (A1,A1,A2) ⊂ A2 ∐ A2: S = A2 ⊕ S(A2).
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Deg (A1,A1, 4A1) ⊂ 6A1:
j 18 18
H H4,1 H4,1
orbits of (α1,5, α3,5, α2,1) (α1,5, α3,5, α1,1)
(S⊥Nj )
(2) 2A1 2A1
21 21 21 23
H4,1 H4,1 H4,1 H4,1
(α1,2, α2,2, α2,4) (α1,2, α3,2, α1,4) (α1,2, α3,2, α1,3) (α1, α17, α2)
2A1 2A1 2A1 2A1
Deg (A1,A1, 4A1) ⊂ A2 ∐ 4A1: S = A2 ⊕ S(4A1).
Deg (A1, 2A1,A2) ⊂ A1 ∐A4: S = A1 ⊕ S((2A1,A2) ⊂ A4).
Deg (A1,A2,A2) ⊂ A1 ∐ 2A2: S = A1 ⊕ S((A2,A2) ⊂ 2A2).
Deg (A1, 2A1, 4A1) ⊂ 7A1: S = A1 ⊕ S((2A1, 4A1) ⊂ 6A1).
Deg (A1, 2A1, 4A1) ⊂ A1 ∐ 2A3: S = A1 ⊕ S((2A1, 4A1) ⊂ 2A3).
Deg (A1, 4A1,A2) ⊂ 5A1 ∐ A2: S = A1 ⊕ S((A2, 4A1) ⊂ A2 ∐ 4A1).
Deg (A1, (4A1, 4A1)1) ⊂ 9A1: S = A1 ⊕ S(((4A1, 4A1) ⊂ 8A1)1).
Deg (A1, (4A1, 4A1)2) ⊂ 9A1: S = A1 ⊕ S(((4A1, 4A1) ⊂ 8A1)2).
Deg (A1, 4A1, 4A1) ⊂ A1 ∐ 4A2: S = A1 ⊕ S((4A1, 4A1) ⊂ 4A2).
Deg (2A1,A2, 4A1) ⊂ A4 ∐ 4A1:
j 20 20
H H4,1 H4,1
orbits of (α1,2, α2,2, α2,3) (α1,2, α2,2, α1,3)
(S⊥Nj)
(2) A4 A4
Deg (A2,A2, 4A1) ⊂ 2A2 ∐ 4A1:
j 22 ∗
H H4,1
orbits of (α1,1, α1,11, α1,3)
(S⊥Nj)
(2) 2A2
Deg (2A1, (4A1, 4A1)1) ⊂ 10A1:
j 13 ∗ 19 ∗ 23 ∗
H H4,1 H4,1 H4,1
orbits of (α5,1, α1,1, α3,1) (α1,3, α1,1, α4,1) (α8, α2, α3)
(S⊥Nj)
(2) D5 2A1 ⊕A3 4A1
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Deg (2A1, (4A1, 4A1)2) ⊂ 10A1:
j 21 ∗ 23 ∗
H H4,1 H4,1
orbits of (α1,1, α1,4, α3,4) (α8, α2, α7)
(S⊥Nj )
(2) A3 4A1
Deg


2A1 2A3 6A1
4A1 (8A1)1
4A1

 ⊂ 2A3 ∐ 4A1:
j 13 ∗
H H4,1
orbits of (α5,1, α4,1, α2,1)
(S⊥Nj )
(2) D5
Deg (2A1, 4A1, 4A1) ⊂ 2A1 ∐ 4A2:
j 20 ∗ 21 ∗
H H4,1 H4,1
orbits of (α1,2, α2,3, α3,3) (α1,1, α1,4, α2,4)
(S⊥Nj)
(2) A4 A3
Deg (2A1, 4A1, 4A1) ⊂ 2A5:
j 13 ∗ 18 ∗
H H4,1 H4,1
orbits of (α5,1, α4,1, α3,1) (α3,1, α2,1, α1,1)
(S⊥Nj)
(2) D5 D4
Deg (A2, (4A1, 4A1)1) ⊂ A2 ∐ 8A1:
j 22 ∗
H H4,1
orbits of (α1,1, α1,3, α1,6)
(S⊥Nj)
(2) A1 ⊕ 2A2
Deg (A2, 4A1, 4A1) ⊂ A2 ∐ 4A2:
j 22 ∗
H H4,1
orbits of (α1,1, α1,3, α2,3)
(S⊥Nj )
(2) A1 ⊕ 2A2
Deg


4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1

 ⊂ 12A1:
j 19 ∗ 21 ∗ 23 ∗
H H4,1 H4,1 H4,1
orbits of (α4,1, α1,1, α3,1) (α1,3, α1,4, α3,4) (α3, α2, α7)
(S⊥Nj)
(2) 2A3 2A1 ⊕A3 4A1
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Deg


4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ 4A1 ∐ 4A2:
j 20 ∗ 21 ∗ 22 ∗
H H4,1 H4,1 H4,1
orbits of (α4,3, α1,3, α2,3) (α1,3, α1,4, α2,4) (α1,6, α1,3, α2,3)
(S⊥Nj)
(2) 2A1 ⊕ A4 2A1 ⊕ A3 2A1 ⊕ 2A2
Deg


4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ 4A3:
j 19 ∗ 20 ∗
H H4,1 H4,1
orbits of (α1,1, α2,1, α4,1) (α1,3, α2,3, α3,3)
(S⊥Nj )
(2) 2A3 2A1 ⊕A4
Deg


4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ 4A3:
j 19 ∗ 21 ∗
H H4,1 H4,1
orbits of (α1,1, α2,1, α3,1) (α1,4, α2,4, α3,4)
(S⊥Nj )
(2) 2A3 2A1 ⊕A3
Deg (A1,A1,A1, 2A1) ⊂ A3 ∐ 2A1:
j 21 ∗
H H4,1
orbits of (α1,2, α2,2, α3,2, α2,3)
(S⊥Nj)
(2) 2A1
Deg (A1,A1,A1, 4A1) ⊂ A3 ∐ 4A1:
j 18 18
H H4,1 H4,1
orbits of (α1,5, α2,5, α3,5, α2,1) (α1,5, α2,5, α3,5, α1,1)
(S⊥Nj )
(2) 0 0
Deg (A1,A1, 2A1,A2) ⊂ A2 ∐ A4: S = A2 ⊕ S((2A1,A2) ⊂ A4).
Deg (A1,A1, 2A1, 4A1) ⊂ 8A1:
j 21 21 21
H H4,1 H4,1 H4,1
orbits of (α1,2, α3,2, α1,1, α2,4) (α1,2, α3,2, α1,1, α1,4) (α1,2, α3,2, α1,1, α1,3)
(S⊥Nj )
(2) 0 0 0
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Deg (A1,A1, 2A1, 4A1) ⊂ 2A1 ∐ 2A3:
j 18 21
H H4,1 H4,1
orbits of (α1,5, α3,5, α3,1, α2,1) (α1,2, α3,2, α2,3, α1,3)
(S⊥Nj )
(2) 2A1 2A1
Deg (A1,A1, 2A1, 4A1) ⊂ A2 ∐ 6A1: S = A2 ⊕ S((2A1, 4A1) ⊂ 6A1).
Deg (A1,A1, 2A1, 4A1) ⊂ A2 ∐ 2A3: S = A2 ⊕ S((2A1, 4A1) ⊂ 2A3).
Deg (A1,A1,A2, 4A1) ⊂ A2 ∐ A2 ∐ 4A1: S = A2 ⊕ S((A2, 4A1) ⊂ A2 ∐ 4A1).
Deg (A1,A1, (4A1, 4A1)1) ⊂ 10A1:
j 18 18 18
H H4,1 H4,1 H4,1
orbits of (α1,5, α3,5, α2,1, α2,3) (α1,5, α3,5, α1,1, α2,3) (α1,5, α3,5, α1,1, α1,3)
(S⊥Nj )
(2) 2A1 2A1 2A1
21 21 23
H4,1 H4,1 H4,1
(α1,2, α3,2, α1,3, α2,4) (α1,2, α3,2, α1,3, α1,4) (α1, α17, α2, α3)
2A1 2A1 2A1
Deg (A1,A1, (4A1, 4A1)2) ⊂ 10A1:
j 21 23
H H4,1 H4,1
orbits of (α1,2, α3,2, α1,4, α3,4) (α1, α17, α2, α7)
(S⊥Nj)
(2) 2A1 2A1
Deg (A1,A1, 4A1, 4A1) ⊂ 2A1 ∐ 4A2:
j 18 21
H H4,1 H4,1
orbits of (α1,5, α3,5, α1,1, α2,1) (α1,2, α3,2, α1,4, α2,4)
(S⊥Nj )
(2) 2A1 2A1
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Deg (A1,A1, (4A1, 4A1)1) ⊂ A2 ∐ 8A1: S = A2 ⊕ S(((4A1, 4A1) ⊂ 8A1)1).
Deg (A1,A1, 4A1, 4A1) ⊂ A2 ∐ 4A2: S = A2 ⊕ S((4A1, 4A1) ⊂ 4A2).
Deg (A1, 2A1,A2, 4A1) ⊂ A1 ∐ A4 ∐ 4A1: S = A1 ⊕ S((2A1,A2, 4A1) ⊂ A4 ∐ 4A1).
Deg (A1,A2,A2, 4A1) ⊂ A1 ∐ 2A2 ∐ 4A1: S = A1 ⊕ S((A2,A2, 4A1) ⊂ 2A2 ∐ 4A1).
Deg (A1, 2A1, (4A1, 4A1)1) ⊂ 11A1: S = A1 ⊕ S((2A1, (4A1, 4A1)1) ⊂ 10A1):
Deg (A1, 2A1, (4A1, 4A1)2) ⊂ 11A1:
j 23 ∗
H H4,1
orbits of (α4, α8, α2, α7)
(S⊥Nj)
(2) 3A1
Deg (A1, 2A1, 4A1, 4A1) ⊂ 3A1 ∐ 4A2: S = A1 ⊕ S((2A1, 4A1, 4A1) ⊂ 2A1 ∐ 4A2).
Deg


A1 3A1 5A1 5A1
2A1 2A3 6A1
4A1 (8A1)1
4A1

 ⊂ A1 ∐ 2A3 ∐ 4A1:
S = A1 ⊕ S




2A1 2A3 6A1
4A1 (8A1)1
4A1

 ⊂ 2A3 ∐ 4A1

.
Deg


A1 3A1 5A1 5A1
2A1 2A3 6A1
4A1 4A2
4A1

 ⊂ A1 ∐ 2A5:
S = A1 ⊕ S




2A1 2A3 6A1
4A1 4A2
4A1

 ⊂ 2A5

.
Deg (A1,A2, (4A1, 4A1)1) ⊂ A1 ∐ A2 ∐ 8A1:
S = A1 ⊕ S((A2, (4A1, 4A1)1) ⊂ A2 ∐ 8A1).
Deg (A1,A2, 4A1, 4A1) ⊂ A1 ∐ A2 ∐ 4A2:
S = A1 ⊕ S((A2, 4A1, 4A1) ⊂ A2 ∐ 4A2).
Deg


A1 5A1 5A1 5A1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1

 ⊂ 13A1:
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S = A1 ⊕ S




4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1

 ⊂ 12A1

.
Deg


A1 5A1 5A1 5A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ 5A1 ∐ 4A2:
S = A1 ⊕ S




4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ 4A1 ∐ 4A2

.
Deg


A1 5A1 5A1 5A1
4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ A1 ∐ 4A3:
S = A1 ⊕ S




4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ 4A3

.
Deg


A1 5A1 5A1 5A1
4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ A1 ∐ 4A3:
S = A1 ⊕ S




4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ 4A3

.
Deg (2A1,A2, (4A1, 4A1)1) ⊂ A4 ∐ 8A1:
j 20 20
H H4,1 H4,1
orbits of (α1,2, α2,2, α1,3, α4,3) (α1,2, α2,2, α1,3, α3,3)
(S⊥Nj )
(2) A4 A4
Deg (2A1,A2, 4A1, 4A1) ⊂ A4 ∐ 4A2:
j 20 20
H H4,1 H4,1
orbits of (α1,2, α2,2, α2,3, α3,3) (α1,2, α2,2, α1,3, α2,3)
(S⊥Nj )
(2) A4 A4
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Deg (A2,A2, (4A1, 4A1)1) ⊂ A2 ∐ A2 ∐ 8A1:
j 22 ∗
H H4,1
orbits of (α1,1, α1,11, α1,3, α1,6)
(S⊥Nj)
(2) 2A2
Deg (A2,A2, 4A1, 4A1) ⊂ A2 ∐ A2 ∐ 4A2:
j 22 ∗
H H4,1
orbits of (α1,1, α1,11, α1,3, α2,3)
(S⊥Nj )
(2) 2A2
Deg


2A1 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1

 ⊂ 14A1:
j 19 ∗ 21 ∗ 23 ∗
H H4,1 H4,1 H4,1
orbits of (α1,3, α4,1, α1,1, α3,1) (α1,1, α1,3, α1,4, α3,4) (α8, α3, α2, α7)
(S⊥Nj )
(2) 2A1 ⊕ A3 A3 4A1
Deg


2A1 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ 6A1 ∐ 4A2:
j 20 ∗ 21 ∗
H H4,1 H4,1
orbits of (α1,2, α4,3, α1,3, α2,3) (α1,1, α1,3, α1,4, α2,4)
(S⊥Nj )
(2) A4 A3
Deg


2A1 6A1 6A1 6A1
4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ 2A1 ∐ 4A3:
j 13 ∗ 19 ∗ 20 ∗
H H4,1 H4,1 H4,1
orbits of (α5,1, α1,1, α2,1, α3,1) (α1,3, α1,1, α2,1, α4,1) (α1,2, α1,3, α2,3, α3,3)
(S⊥Nj )
(2) D5 2A1 ⊕ A3 A4
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Deg




2A1 6A1 6A1 6A1
4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ 2A1 ∐ 4A3


1
:
j 19 21
H H4,1 H4,1
orbits of (α1,3, α1,1, α2,1, α3,1) (α2,3, α1,4, α2,4, α3,4)
(S⊥Nj )
(2) 2A1 ⊕ A3 2A1 ⊕ A3
Deg




2A1 6A1 6A1 6A1
4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ 2A1 ∐ 4A3


2
:
j 21 ∗
H H4,1
orbits of (α1,1, α1,4, α2,4, α3,4)
(S⊥Nj)
(2) A3
Deg


2A1 2A3 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1

 ⊂ 2A3 ∐ 8A1:
j 21 ∗
H H4,1
orbits of (α2,3, α1,3, α1,4, α3,4)
(S⊥Nj)
(2) 2A1 ⊕ A3
Deg


2A1 2A3 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ 2A3 ∐ 4A2:
j 13 ∗ 18 ∗ 21 ∗
H H4,1 H4,1 H4,1
orbits of (α5,1, α4,1, α1,1, α2,1) (α3,3, α2,3, α1,1, α2,1) (α2,3, α1,3, α1,4, α2,4)
(S⊥Nj )
(2) D5 D4 2A1 ⊕ A3
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Deg


2A1 2A3 6A1 6A1
4A1 4A2 (8A1)1
4A1 (8A1)1
4A1

 ⊂ 2A5 ∐ 4A1:
j 13 ∗
H H4,1
orbits of (α5,1, α4,1, α3,1, α1,1)
(S⊥Nj )
(2) D5
Deg


2A1 2A3 6A1 6A1
4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ 2A7:
j 13 ∗
H H4,1
orbits of (α5,1, α4,1, α3,1, α2,1)
(S⊥Nj )
(2) D5
Deg


A2 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ A2 ∐ 4A1 ∐ 4A2:
j 20 ∗ 22 ∗
H H4,1 H4,1
orbits of (α2,2, α4,3, α1,3, α2,3) (α1,1, α1,6, α1,3, α2,3)
(S⊥Nj )
(2) A1 ⊕A4 A1 ⊕ 2A2
Deg


A2 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1
4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ A2 ∐ 4A3:
j 20 ∗
H H4,1
orbits of (α2,2, α1,3, α2,3, α3,3)
(S⊥Nj)
(2) A1 ⊕A4
Deg


4A1 (8A1)2 (8A1)1 (8A1)1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1

 ⊂ 16A1:
j 23 ∗
H H4,1
orbits of (α2, α7, α3, α4)
(S⊥Nj )
(2) 4A1
Deg


4A1 4A2 (8A1)1 (8A1)1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ 4A2 ∐ 4A2:
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j 18 ∗ 22 ∗
H H4,1 H4,1
orbits of (α1,1, α2,1, α1,3, α2,3) (α1,3, α2,3, α1,6, α2,6)
(S⊥Nj )
(2) D4 2A1 ⊕ 2A2
Deg


4A1 (8A1)1 (8A1)1 (8A1)1
4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ 4A1 ∐ 4A3:
j 21 ∗
H H4,1
orbits of (α1,3, α1,4, α2,4, α3,4)
(S⊥Nj)
(2) 2A1 ⊕ A3
Deg


4A1 4A2 (8A1)1 (8A1)1
4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ 4A4:
j 13 ∗ 20 ∗
H H4,1 H4,1
orbits of (α1,1, α2,1, α3,1, α4,1) (α1,3, α2,3, α3,3, α4,3)
(S⊥Nj )
(2) D5 2A1 ⊕ A4
Deg


4A1 4A2 (8A1)2 (8A1)1
4A1 4A2 4A2
4A1 (8A1)1
4A1

 ⊂ 4D4:
j 19 ∗
H H4,1
orbits of (α1,1, α2,1, α3,1, α4,1)
(S⊥Nj )
(2) 2A3
Deg (A1,A1,A1, 2A1, 4A1) ⊂ A3 ∐ 6A1:
j 21 21
H H4,1 H4,1
orbits of (α1,2, α2,2, α3,2, α2,3, α2,4) (α1,2, α2,2, α3,2, α2,3, α1,4)
(S⊥Nj )
(2) 2A1 2A1
Deg (A1,A1,A1, 2A1, 4A1) ⊂ A3 ∐ 2A3:
j 21 ∗
H H4,1
orbits of (α1,2, α2,2, α3,2, α2,3, α1,3)
(S⊥Nj )
(2) 2A1
Deg (A1,A1,A1, (4A1, 4A1)1) ⊂ A3 ∐ 8A1:
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j 21 21
H H4,1 H4,1
orbits of (α1,2, α2,2, α3,2, α1,3, α2,4) (α1,2, α2,2, α3,2, α1,3, α1,4)
(S⊥Nj )
(2) 2A1 2A1
Deg (A1,A1,A1, 4A1, 4A1) ⊂ A3 ∐ 4A2:
j 18 ∗ 21 ∗
H H4,1 H4,1
orbits of (α1,5, α2,5, α3,5, α1,1, α2,1) (α1,2, α2,2, α3,2, α1,4, α2,4)
(S⊥Nj )
(2) 0 2A1
Deg (A1,A1, 2A1,A2, 4A1) ⊂ A2 ∐A4 ∐ 4A1: S = A2 ⊕ S((2A1,A2, 4A1) ⊂ A4 ∐ 4A1).
Deg (A1,A1, 2A1, (4A1, 4A1)1) ⊂ 12A1:
j 21 21
H H4,1 H4,1
orbits of (α1,2, α3,2, α1,1, α1,3, α2,4) (α1,2, α3,2, α1,1, α1,3, α1,4)
(S⊥Nj )
(2) 0 0
Deg (A1,A1, 2A1, (4A1, 4A1)2) ⊂ 12A1:
j 23 ∗
H H4,1
orbits of (α4, α18, α8, α2, α7)
(S⊥Nj)
(2) 2A1
Deg (A1,A1, 2A1, 4A1, 4A1) ⊂ 4A1 ∐ 4A2:
j 21 ∗
H H4,1
orbits of (α1,2, α3,2, α1,1, α1,4, α2,4)
(S⊥Nj)
(2) 0
Deg


A1 2A1 5A1 5A1 3A1
A1 5A1 5A1 3A1
4A1 (8A1)1 6A1
4A1 2A3
2A1


⊂ 6A1 ∐ 2A3:
18
H4,1
(α1,5, α3,5, α2,3, α2,1, α3,1)
2A1
18 21 21
H4,1 H4,1 H4,1
(α1,5, α3,5, α1,1, α2,3, α3,3) (α1,2, α3,2, α2,4, α1,3, α2,3) (α1,2, α3,2, α1,4, α1,3, α2,3)
2A1 2A1 2A1
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Deg (A1,A1, 2A1, 4A1, 4A1) ⊂ 2A1 ∐ 2A5:
j 18 ∗
H H4,1
orbits of (α1,5, α3,5, α3,1, α2,1, α1,1)
(S⊥Nj)
(2) 2A1
Deg (A1,A1, 2A1, (4A1, 4A1)1) ⊂ A2 ∐ 10A1: S = A2 ⊕ S((2A1, (4A1, 4A1)1) ⊂ 10A1).
Deg (2A1,A1,A1, 4A1, 4A1) ⊂ 2A1∐A2∐4A2: S = A2⊕S((2A1, 4A1, 4A1) ⊂ 2A1∐4A2).
Deg


A1 A2 3A1 5A1 5A1
A1 3A1 5A1 5A1
2A1 2A3 6A1
4A1 (8A1)1
4A1


⊂ A2 ∐ 2A3 ∐ 4A1:
S = A2 ⊕ S




2A1 2A3 6A1
4A1 (8A1)1
4A1

 ⊂ 2A3 ∐ 4A1

.
Deg (A1,A1, 2A1, 4A1, 4A1) ⊂ A2 ∐ 2A5: S = A2 ⊕ S((2A1, 4A1, 4A1) ⊂ 2A5).
Deg (A1,A1,A2, (4A1, 4A1)1) ⊂ A2∐A2∐8A1: S = A2⊕S((A2, (4A1, 4A1)1) ⊂ A2∐8A1).
Deg (A1,A1,A2, 4A1, 4A1) ⊂ A2 ∐A2 ∐ 4A2: S = A2 ⊕ S((A2, 4A1, 4A1) ⊂ A2 ∐ 4A2).
Deg


A1 2A1 5A1 5A1 5A1
A1 5A1 5A1 5A1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1


⊂ 14A1:
j 21 23
H H4,1 H4,1
orbits of (α1,2, α3,2, α1,3, α1,4, α3,4) (α1, α17, α3, α2, α7)
(S⊥Nj )
(2) 2A1 2A1
Deg


A1 2A1 5A1 5A1 5A1
A1 5A1 5A1 5A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


⊂ 6A1 ∐ 4A2:
64
18 18 21
H4,1 H4,1 H4,1
(α1,5, α3,5, α2,3, α1,1, α2,1) (α1,5, α3,5, α1,3, α1,1, α2,1) (α1,2, α3,2, α1,3, α1,4, α2,4)
2A1 2A1 2A1
Deg


A1 2A1 5A1 5A1 5A1
A1 5A1 5A1 5A1
4A1 4A2 (8A1)2
4A1 4A2
4A1


⊂ 2A1 ∐ 4A3:
21 ∗
H4,1
(α1,2, α3,2, α1,4, α2,4, α3,4)
2A1
Deg


A1 A2 5A1 5A1 5A1
A1 5A1 5A1 5A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


⊂ A2 ∐ 4A1 ∐ 4A2:
S = A2 ⊕ S




4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ 4A1 ∐ 4A2

.
Deg


A1 A2 5A1 5A1 5A1
A1 5A1 5A1 5A1
4A1 4A2 (8A1)1
4A1 4A2
4A1


⊂ A2 ∐ 4A3:
S = A2 ⊕ S




4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ 4A3

.
Deg (A1, (4A1, 4A1)1, 2A1,A2) ⊂ 9A1 ∐ A4:
S = A1 ⊕ S((2A1,A2, (4A1, 4A1)1) ⊂ A4 ∐ 8A1).
Deg (A1, 2A1,A2, 4A1, 4A1) ⊂ A1 ∐ A4 ∐ 4A2:
S = A1 ⊕ S((2A1,A2, 4A1, 4A1) ⊂ A4 ∐ 4A2).
Deg (A1,A2,A2, (4A1, 4A1)1) ⊂ A1 ∐ 2A2 ∐ 8A1:
S = S((A2,A2, (4A1, 4A1)1) ⊂ A2 ∐ A2 ∐ 8A1).
Deg (A1,A2,A2, 4A1, 4A1) ⊂ A1 ∐ 2A2 ∐ 4A2:
S = A1 ⊕ S((A2,A2, 4A1, 4A1) ⊂ A2 ∐A2 ∐ 4A2).
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Deg


A1 3A1 5A1 5A1 5A1
2A1 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1


⊂ 15A1:
j 19 ∗ 23 ∗
H H4,1 H4,1
orbits of (α3,3, α1,3, α4,1, α1,1, α3,1) (α4, α8, α3, α2, α7)
(S⊥Nj)
(2) A1 ⊕ A3 3A1
Deg


A1 3A1 5A1 5A1 5A1
2A1 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


⊂ 7A1 ∐ 4A2:
S = A1 ⊕ S




2A1 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ 6A1 ∐ 4A2

.
Deg


A1 3A1 5A1 5A1 5A1
2A1 6A1 6A1 6A1
4A1 4A2 (8A1)1
4A1 4A2
4A1


⊂ 3A1 ∐ 4A3:
S = A1 ⊕ S




2A1 6A1 6A1 6A1
4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ 2A1 ∐ 4A3

.
Deg

A1,


2A1 6A1 6A1 6A1
4A1 4A2 (8A1)2
4A1 4A2
4A1


1

 ⊂ A1 ∐ 2A1 ∐ 4A3:
j 19 21
H H4,1 H4,1
orbits of (α3,3, α1,3, α1,1, α2,1, α3,1) (α2,1, α2,3, α1,4, α2,4, α3,4)
(S⊥Nj )
(2) A1 ⊕A3 A1 ⊕ A3
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Deg


A1 5A1 5A1 5A1 3A1
4A1 (8A1)2 (8A1)1 6A1
4A1 (8A1)1 6A1
4A1 2A3
2A1


⊂ 9A1 ∐ 2A3:
21 ∗
H4,1
(α2,1, α1,4, α3,4, α1,3, α2,3)
A1 ⊕ A3
Deg


A1 5A1 5A1 5A1 3A1
4A1 (8A1)1 (8A1)1 6A1
4A1 4A2 6A1
4A1 2A3
2A1


⊂ 5A1 ∐ 2A5:
S = A1 ⊕ S




2A1 2A3 6A1 6A1
4A1 4A2 (8A1)1
4A1 (8A1)1
4A1

 ⊂ 2A5 ∐ 4A1

.
Deg


A1 3A1 5A1 5A1 5A1
2A1 2A3 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


⊂ A1 ∐ 2A3 ∐ 4A2:
S = A1 ⊕ S




2A1 2A3 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ 2A3 ∐ 4A2

.
Deg


A1 3A1 5A1 5A1 5A1
2A1 2A3 6A1 6A1
4A1 4A2 (8A1)1
4A1 4A2
4A1


⊂ A1 ∐ 2A7:
S = A1 ⊕ S




2A1 2A3 6A1 6A1
4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ 2A7

.
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Deg


A1 5A1 5A1 5A1 A1 ∐A2
4A1 (8A1)1 (8A1)1 4A1 ∐A2
4A1 4A2 4A1 ∐A2
4A1 4A1 ∐A2
A2


⊂ 5A1 ∐ 4A2 ∐ A2:
S = A1 ⊕ S




A2 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ A2 ∐ 4A1 ∐ 4A2

.
Deg


A1 5A1 5A1 5A1 A1 ∐ A2
4A1 4A2 (8A1)1 4A1 ∐ A2
4A1 4A2 4A1 ∐ A2
4A1 4A1 ∐ A2
A2


⊂ A1 ∐ 4A3 ∐ A2:
S = A1 ⊕ S




A2 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1
4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ A2 ∐ 4A3

.
Deg


A1 5A1 5A1 5A1 5A1
4A1 (8A1)1 (8A1)1 (8A1)1
4A1 4A2 (8A1)2
4A1 4A2
4A1


⊂ 5A1 ∐ 4A3:
S = A1 ⊕ S




4A1 (8A1)1 (8A1)1 (8A1)1
4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ 4A1 ∐ 4A3

.
Deg


A1 5A1 5A1 5A1 5A1
4A1 4A2 (8A1)1 (8A1)1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


⊂ A1 ∐ 4A2 ∐ 4A2:
S = A1 ⊕ S




4A1 4A2 (8A1)1 (8A1)1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1

 ⊂ 4A2 ∐ 4A2

.
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Deg


A1 5A1 5A1 5A1 5A1
4A1 4A2 (8A1)1 (8A1)1
4A1 4A2 (8A1)1
4A1 4A2
4A1


⊂ A1 ∐ 4A4:
S = A1 ⊕ S




4A1 4A2 (8A1)1 (8A1)1
4A1 4A2 (8A1)1
4A1 4A2
4A1

 ⊂ 4A4

.
Deg


A1 5A1 5A1 5A1 5A1
4A1 4A2 (8A1)2 (8A1)1
4A1 4A2 4A2
4A1 (8A1)1
4A1


⊂ A1 ∐ 4D4:
S = A1 ⊕ S




4A1 4A2 (8A1)2 (8A1)1
4A1 4A2 4A2
4A1 (8A1)1
4A1

 ⊂ 4D4

.
Deg


2A1 A4 6A1 6A1 6A1
A2 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


⊂ A4 ∐ 4A1 ∐ 4A2:
j 20 ∗
H H4,1
orbits of (α1,2, α2,2, α4,3, α1,3, α2,3)
(S⊥Nj )
(2) A4
Deg


2A1 A4 6A1 6A1 6A1
A2 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1
4A1 4A2 (8A1)1
4A1 4A2
4A1


⊂ A4 ∐ 4A3:
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j 20 ∗
H H4,1
orbits of (α1,2, α2,2, α1,3, α2,3, α3,3)
(S⊥Nj )
(2) A4
Deg


2A1 6A1 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1 (8A1)1
4A1 4A2 (8A1)2
4A1 4A2
4A1


⊂ 6A1 ∐ 4A3:
j 21 ∗
H H4,1
orbits of (α1,1, α1,3, α1,4, α2,4, α3,4)
(S⊥Nj )
(2) A3
Deg


2A1 6A1 6A1 6A1 6A1
4A1 4A2 (8A1)1 (8A1)1
4A1 4A2 (8A1)1
4A1 4A2
4A1


⊂ 2A1 ∐ 4A4:
j 13 ∗ 20 ∗
H H4,1 H4,1
orbits of (α5,3, α1,1, α2,1, α3,1, α4,1) (α1,2, α1,3, α2,3, α3,3, α4,3)
(S⊥Nj )
(2) D4 A4
Deg


2A1 2A3 6A1 6A1 6A1
4A1 4A2 (8A1)1 (8A1)1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


⊂ 2A5 ∐ 4A2:
j 18 ∗
H H4,1
orbits of (α3,1, α2,1, α1,1, α1,3, α2,3)
(S⊥Nj )
(2) D4
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Deg


2A1 6A1 6A1 6A1 6A1
4A1 4A2 (8A1)2 (8A1)1
4A1 4A2 4A2
4A1 (8A1)1
4A1


⊂ 2A1 ∐ 4D4:
j 19 ∗
H H4,1
orbits of (α1,3, α1,1, α2,1, α3,1, α4,1)
(S⊥Nj )
(2) 2A1 ⊕ A3
Deg


2A1 2A3 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1 (8A1)1
4A1 4A2 (8A1)2
4A1 4A2
4A1


⊂ 2A3 ∐ 4A3:
j 21 ∗
H H4,1
orbits of (α2,3, α1,3, α1,4, α2,4, α3,4)
(S⊥Nj )
(2) 2A1 ⊕ A3
Deg


2A1 2A3 6A1 6A1 6A1
4A1 4A2 (8A1)1 (8A1)1
4A1 4A2 (8A1)1
4A1 4A2
4A1


⊂ 2A9:
j 13 ∗
H H4,1
orbits of (α5,1, α4,1, α3,1, α2,1, α1,1)
(S⊥Nj )
(2) D5
Deg


A2 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1
4A1 4A2 (8A1)1 (8A1)1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


⊂ A2 ∐ 4A2 ∐ 4A2:
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j 22 ∗
H H4,1
orbits of (α1,1, α1,3, α2,3, α1,6, α2,6)
(S⊥Nj )
(2) A1 ⊕ 2A2
Deg


A2 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1 A2 ∐ 4A1
4A1 4A2 (8A1)1 (8A1)1
4A1 4A2 (8A1)1
4A1 4A2
4A1


⊂ A2 ∐ 4A4:
j 20 ∗
H H4,1
orbits of (α2,2, α1,3, α2,3, α3,3, α4,3)
(S⊥Nj )
(2) A1 ⊕A4
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Table 7: Additionally to Tables 5 and 6, we give the list which is important for classification
of Picard lattices S of K3 surfaces (see [18] and similar List 1 in [18]).
List 1: The list of cases denoted by o (old) in Table 5, when the degeneration of K3
surfaces with symplectic automorphism group C4 has, actually, the maximal finite symplectic
automorphism group G which contains C4 and |G| > |C4| = 4. The group G has less
orbits and less codimension of the degeneration than C4. The group C4 and its degeneration
is shown to the left, and the group G (defined by n as an abstract group; see Table 1)
and its degeneration (classified in [16], [17]) is shown to the right from the sign ⇐=. For
classification of Picard lattices S of K3 surfaces with maximal finite symplectic automorphism
group C4, lines of Table 1 which are denoted by o must be removed.
(n = 4, (A1,A1) ⊂ 2A1) ⇐= (n = 10, (2A1)II);
(n = 4, (A2,A2) ⊂ 2A2) ⇐= (n = 10, 2A2);
(n = 4, ((4A1, 4A1) ⊂ 8A1)2) ⇐= (n = 10, 8A1);
(n = 4, (A1,A1,A1) ⊂ A3) ⇐= (n = 10, (A1, (2A1)II) ⊂ A3);
(n = 4, (A1,A1, 2A1) ⊂ 4A1) ⇐= (n = 10, ((2A1)I , (2A1)II) ⊂ 4A1);
(n = 4, (A1,A1, 4A1) ⊂ 6A1) ⇐= (n = 10, ((2A1)II , 4A1) ⊂ 6A1);
(n = 4, (A1,A2,A2) ⊂ A1 ∐ 2A2) ⇐= (n = 10, (A1, 2A2) ⊂ A1 ∐ 2A2);
(n = 4, (A2,A2, 4A1) ⊂ 2A2 ∐ 4A1) ⇐= (n = 10, (4A1, 2A2) ⊂ 4A1 ∐ 2A2);
(n = 4,


4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1

 ⊂ 12A1) ⇐= (n = 10, (4A1, 8A1) ⊂ 12A1);
(n = 4,


4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ 4A3) ⇐= (n = 10, (4A1, 8A1) ⊂ 4A3);
(n = 4, (A1,A1,A1, 2A1) ⊂ A3 ∐ 2A1) ⇐= (n = 10, (A1, (2A1)II , (2A1)I) ⊂ A3 ∐ 2A1);
(n = 4, (A1,A1,A1, 4A1) ⊂ A3 ∐ 4A1) ⇐= (n = 10, (A1, (2A1)II , 4A1) ⊂ A3 ∐ 4A1);
(n = 4, (A1,A1, 2A1, 4A1) ⊂ 8A1) ⇐= (n = 10,


(2A1)I 4A1 (6A1)I
(2A1)II 6A1
4A1

 ⊂ 8A1);
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(n = 4, (A1,A1, 2A1, 4A1) ⊂ 8A1) ⇐= (n = 10,


(2A1)I 4A1 (6A1)II
(2A1)II 6A1
4A1

 ⊂ 8A1);
(n = 4, (A1,A1, 2A1, 4A1) ⊂ 2A1 ∐ 2A3)
⇐= (n = 10,


(2A1)II 4A1 6A1
(2A1)I 2A3
4A1

 ⊂ 2A1 ∐ 2A3);
(n = 4, (A1,A1, (4A1, 4A1)1) ⊂ 10A1)
⇐= (n = 10,


(2A1)II 6A1 6A1
4A1 (8A1)I
4A1

 ⊂ 10A1);
(n = 4, (A1,A1, (4A1, 4A1)2) ⊂ 10A1) ⇐= (n = 22, (2A1, 8A1) ⊂ 10A1);
(n = 4, (A1,A1, 4A1, 4A1) ⊂ 2A1 ∐ 4A2)
⇐= (n = 10,


(2A1)II 6A1 6A1
4A1 4A2
4A1

 ⊂ 2A1 ∐ 4A2);
(n = 4, (A1,A2,A2, 4A1) ⊂ A1 ∐ 2A2 ∐ 4A1) ⇐= (n = 10, (A1, 4A1, 2A2) ⊂ 5A1 ∐ 2A2);
(n = 4, (A1, 2A1, (4A1, 4A1)2) ⊂ 11A1) ⇐= (n = 10, (A1, (2A1)I , 8A1) ⊂ 11A1);
(n = 4,


A1 5A1 5A1 5A1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1

 ⊂ 13A1) ⇐= (n = 10, (A1, 4A1, 8A1) ⊂ 13A1);
(n = 4,


A1 5A1 5A1 5A1
4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ A1 ∐ 4A3)
⇐= (n = 10, (A1, 4A1, 8A1) ⊂ A1 ∐ 4A3);
(n = 4, (A2,A2, (4A1, 4A1)1) ⊂ A2∐A2∐ 8A1) ⇐= (n = 10, (4A1, 4A1, 2A2) ⊂ (8A1)I ∐
2A2);
(n = 4, (A2,A2, 4A1, 4A1) ⊂ A2 ∐ A2 ∐ 4A2) ⇐= (n = 34, 6A2);
(n = 4,


2A1 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1

 ⊂ 14A1)
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⇐= (n = 10,


(2A1)I (6A1)I 10A1
4A1 12A1
8A1

 ⊂ 14A1);
(n = 4,




2A1 6A1 6A1 6A1
4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ 2A1 ∐ 4A3


1
)
⇐= (n = 10,


(2A1)I (6A1)I 10A1
4A1 4A3
8A1

 ⊂ 2A1 ∐ 4A3);
(n = 4,




2A1 6A1 6A1 6A1
4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ 2A1 ∐ 4A3


2
)
⇐= (n = 10,


(2A1)I (6A1)II 10A1
4A1 4A3
8A1

 ⊂ 2A1 ∐ 4A3);
(n = 4,


2A1 2A3 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1

 ⊂ 2A3 ∐ 8A1)
⇐= (n = 10, ((2A1)I , 4A1, 8A1) ⊂ 2A3 ∐ 8A1);
(n = 4,


4A1 (8A1)2 (8A1)1 (8A1)1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1

 ⊂ 16A1) ⇐= (n = 39, 16A1);
(n = 4,


4A1 (8A1)1 (8A1)1 (8A1)1
4A1 4A2 (8A1)2
4A1 4A2
4A1

 ⊂ 4A1 ∐ 4A3)
⇐= (n = 10,


4A1 (8A1)I 12A1
4A1 4A3
8A1

 ⊂ 4A1 ∐ 4A3);
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(n = 4,


4A1 4A2 (8A1)2 (8A1)1
4A1 4A2 4A2
4A1 (8A1)1
4A1

 ⊂ 4D4)
⇐= (n = 10,


4A1 4A2 12A1
4A1 4A3
8A1

 ⊂ 4D4);
(n = 4, (A1,A1,A1, 2A1, 4A1) ⊂ A3 ∐ 6A1)
⇐= (n = 10,


A1 A3 3A1 5A1
(2A1)II 4A1 8A1
(2A1)I (6A1)I
4A1

 ⊂ A3 ∐ 6A1);
(n = 4, (A1,A1,A1, 2A1, 4A1) ⊂ A3 ∐ 2A3) ⇐= (n = 34, (3A1, (6A1)II) ⊂ 3A3);
(n = 4, (A1,A1,A1, (4A1, 4A1)1) ⊂ A3 ∐ 8A1)
⇐= (n = 10,


A1 A3 5A1 5A1
(2A1)II 6A1 6A1
4A1 (8A1)I
4A1

 ⊂ A3 ∐ 8A1);
(n = 4, (A1,A1,A1, 4A1, 4A1) ⊂ A3 ∐ 4A2)
⇐= (n = 10, (A1, (2A1)II , 4A1, 4A1) ⊂ A3 ∐ 4A2);
(n = 4, (A1,A1, 2A1, (4A1, 4A1)1) ⊂ 12A1)
⇐= (n = 10,


(2A1)I 4A1 (6A1)I (6A1)II
(2A1)II 6A1 6A1
4A1 (8A1)I
4A1

 ⊂ 12A1);
(n = 4, (A1,A1, 2A1, (4A1, 4A1)2) ⊂ 12A1) ⇐= (n = 65, 12A1);
(n = 4, (A1,A1, 2A1, 4A1, 4A1) ⊂ 4A1 ∐ 4A2)
⇐= (n = 10,


(2A1)I 4A1 (6A1)I (6A1)I
(2A1)II 6A1 6A1
4A1 4A2
4A1

 ⊂ 4A1 ∐ 4A2);
(n = 4,


A1 2A1 5A1 5A1 3A1
A1 5A1 5A1 3A1
4A1 (8A1)1 6A1
4A1 2A3
2A1


⊂ 6A1 ∐ 2A3)
76
⇐= (n = 10,


(2A1)II 6A1 4A1 6A1
4A1 (6A1)I (8A1)I
(2A1)I 2A3
4A1

 ⊂ 6A1 ∐ 2A3);
(n = 4, (A1,A1, 2A1, 4A1, 4A1) ⊂ 2A1 ∐ 2A5)
⇐= (n = 10,


(2A1)II 4A1 6A1 6A1
(2A1)I 2A3 (6A1)II
4A1 4A2
4A1

 ⊂ 2A1 ∐ 2A5);
(n = 4,


A1 2A1 5A1 5A1 5A1
A1 5A1 5A1 5A1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1


⊂ 14A1)
⇐= (n = 22, (2A1, 4A1, 8A1) ⊂ 14A1);
(n = 4,


A1 2A1 5A1 5A1 5A1
A1 5A1 5A1 5A1
4A1 (8A1)1 (8A1)1
4A1 4A2
4A1


⊂ 6A1 ∐ 4A2)
⇐= (n = 10,


(2A1)II 6A1 6A1 6A1
4A1 (8A1)I (8A1)I
4A1 4A2
4A1

 ⊂ 6A1 ∐ 4A2);
(n = 4,


A1 2A1 5A1 5A1 5A1
A1 5A1 5A1 5A1
4A1 4A2 (8A1)2
4A1 4A2
4A1


⊂ 2A1 ∐ 4A3)
⇐= (n = 22,


2A1 6A1 10A1
4A1 4A3
8A1

 ⊂ 2A1 ∐ 4A3);
(n = 4, (A1,A2,A2, (4A1, 4A1)1) ⊂ A1 ∐ 2A2 ∐ 8A1)
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⇐= (n = 10,


A1 5A1 5A1 A1 ∐ 2A2
4A1 (8A1)I 4A1 ∐ 2A2
4A1 4A1 ∐ 2A2
2A2

 ⊂ 9A1 ∐ 2A2);
(n = 4, (A1,A2,A2, 4A1, 4A1) ⊂ A1 ∐ 2A2 ∐ 4A2) ⇐= (n = 34, (A1, 6A2) ⊂ A1 ∐ 6A2);
(n = 4,


A1 3A1 5A1 5A1 5A1
2A1 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1
4A1 (8A1)2
4A1


⊂ 15A1)
⇐= (n = 34, (3A1, 12A1) ⊂ 15A1);
(n = 4,

A1,


2A1 6A1 6A1 6A1
4A1 4A2 (8A1)2
4A1 4A2
4A1


1

 ⊂ A1 ∐ 2A1 ∐ 4A3)
⇐= (n = 10,


A1 3A1 5A1 9A1
(2A1)I (6A1)I 10A1
4A1 4A3
8A1

 ⊂ 3A1 ∐ 4A3);
(n = 4,


A1 5A1 5A1 5A1 3A1
4A1 (8A1)2 (8A1)1 6A1
4A1 (8A1)1 6A1
4A1 2A3
2A1


⊂ 9A1 ∐ 2A3)
⇐= (n = 10, (A1, (2A1)I , 4A1, 8A1) ⊂ A1 ∐ 2A3 ∐ 8A1);
(n = 4,


A1 5A1 5A1 5A1 5A1
4A1 (8A1)1 (8A1)1 (8A1)1
4A1 4A2 (8A1)2
4A1 4A2
4A1


⊂ 5A1 ∐ 4A3)
⇐= (n = 10,


A1 5A1 5A1 9A1
4A1 (8A1)I 12A1
4A1 4A3
8A1

 ⊂ 5A1 ∐ 4A3);
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(n = 4,


A1 5A1 5A1 5A1 5A1
4A1 4A2 (8A1)2 (8A1)1
4A1 4A2 4A2
4A1 (8A1)1
4A1


⊂ A1 ∐ 4D4)
⇐= (n = 10,


A1 5A1 5A1 9A1
4A1 4A2 12A1
4A1 4A3
8A1

 ⊂ A1 ∐ 4D4);
(n = 4,


2A1 6A1 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1 (8A1)1
4A1 4A2 (8A1)2
4A1 4A2
4A1


⊂ 6A1 ∐ 4A3)
⇐= (n = 10,


(2A1)I (6A1)I (6A1)II 10A1
4A1 (8A1)I 12A1
4A1 4A3
8A1

 ⊂ 6A1 ∐ 4A3);
(n = 4,


2A1 6A1 6A1 6A1 6A1
4A1 4A2 (8A1)2 (8A1)1
4A1 4A2 4A2
4A1 (8A1)1
4A1


⊂ 2A1 ∐ 4D4)
⇐= (n = 10,


(2A1)I (6A1)I (6A1)I 10A1
4A1 4A2 12A1
4A1 4A3
8A1

 ⊂ 2A1 ∐ 4D4);
(n = 4,


2A1 2A3 6A1 6A1 6A1
4A1 (8A1)1 (8A1)1 (8A1)1
4A1 4A2 (8A1)2
4A1 4A2
4A1


⊂ 2A3 ∐ 4A3)
⇐= (n = 34, ((6A1)I , 12A1) ⊂ 6A3).
We hope to give more details in further variants of the paper and further publications.
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5 Final remarks
We hope to consider similar classification of degenerations and Picard lattices S of Ka¨hlerian
K3 surfaces with remaining small symplectic automorphism groups (C2)
2, C3, C2 and C1 later
as well.
Now, we obtain for this groups
Theorem 1. If the Picard lattice S = MSX of a K3 surface X with finite symplectic
automorphism group and with at least one (−2) curve is different from all lattices of lines of
tables 1—4 of Section 4 of [18] and all lattices of tables 2 and 5 which are not marked by the
sign o (for example, if its genus is different), then the symplectic automorphism group of X
is one of groups (C2)
2, C3, C2 or C1.
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